Essays on Adolescent Behavior and Outcomes: Influence of Parents, Peers, Schools, and Neighborhoods by Kanjilal, Debjani
University of Memphis 
University of Memphis Digital Commons 
Electronic Theses and Dissertations 
7-29-2010 
Essays on Adolescent Behavior and Outcomes: Influence of 
Parents, Peers, Schools, and Neighborhoods 
Debjani Kanjilal 
Follow this and additional works at: https://digitalcommons.memphis.edu/etd 
Recommended Citation 
Kanjilal, Debjani, "Essays on Adolescent Behavior and Outcomes: Influence of Parents, Peers, Schools, 
and Neighborhoods" (2010). Electronic Theses and Dissertations. 73. 
https://digitalcommons.memphis.edu/etd/73 
This Dissertation is brought to you for free and open access by University of Memphis Digital Commons. It has 
been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of 
Memphis Digital Commons. For more information, please contact khggerty@memphis.edu. 
 
 
To the University Council: 
 The Dissertation Committee for Debjani Kanjilal certifies that this is the approved 
version of the following electronic dissertation: “Essays on Adolescent Behavior and 
Outcomes: Influence of Parents, Peers, Schools, and Neighborhoods.” 
 
_____________________________________________ 
  Albert Okunade, Ph.D. 

























             Karen D. Weddle-West, Ph.D. 




ESSAYS ON ADOLESCENT BEHAVIOR AND OUTCOMES: INFLUENCE OF 







Submitted in Partial Fulfillment of the 
Requirements for the Degree of 
Doctor of Philosophy 
 
Major: Business Administration 
 
 















To my parents, Pabitra Kanjilal and Atasi Kanjilal 















I am grateful to my advisor, Albert Okunade for his guidance, encouragement and 
his belief in me. I want to take this opportunity to thank him whole-heartedly. 
I want to thank Andrew Hussey for guiding me and helping me with my work, 
and most importantly for being so patient with me (I have had questions for him almost 
every day in these four years). I also want to thank him for teaching me the applications 
of econometrics. 
I want to thank Julia Heath for her helpful suggestions and guidance, and also for 
supporting me in good and bad times. 
I want to thank William Kettinger for his feedback and suggestions on my 
research. 
I also want to thank Pinaki Bose, David Kemme, and William Smith for teaching 
me economics and for their tremendous support throughout my PhD career. 
I want to thank Alex Nikolsko-Rzhevskyy for his suggestions and his help 
whenever I asked. 
I also take this opportunity to thank three anonymous referees, and participants at 
the Southern Economics Association and Midwest Economics Association annual 
conferences and ASHEcon biennial conference for their important comments and 
feedback that improved my papers immensely. 
I thank two friends of mine in the department, Janis Lamar and Jacqueline 
Woodall who have helped me whenever I needed. 




Finally, I want to thank my parents for supporting me and for their belief in me. 
Without their constant inspiration I would not have been here today. And most 
























Kanjilal, Debjani. Ph. D. The University of Memphis. August 2010. Essays on 
Adolescent Behavior and Outcomes: Influence of Parents, Peers, Schools, and 
Neighborhoods. Major Professor: Albert Okunade 
 
Adolescence is an important phase in one‟s life since it shapes up one‟s future in 
terms of academic, economic, behavioral, and health related outcomes, among others. 
The transition period between childhood and adulthood has been believed to involve 
major physical, social, and psychological changes which can affect future outcomes of an 
individual. Parental decisions are indeed important for subsequent behavior of 
adolescents which may also persist over time. Apart from parents, social network groups 
also play an important role in an adolescent‟s life. Social groups may include friends, 
schools, neighborhoods, cultural groups, etc. and there is evidence of significant effects 
of social network groups on adolescent outcomes. 
For my dissertation, I have analyzed adolescent behavior and outcomes to be 
influenced by parents, peers, schools, and neighborhoods, and their persistence over time. 
I use data from the National Longitudinal Study of Adolescent Health (Add Health), one 
of the largest longitudinal surveys of a nationally representative sample of young adults 
who were in grades 7-12 during the initial survey wave. There were three subsequent 
follow-up surveys which allow me to conduct a dynamic analysis of adolescent behavior 
and outcomes over several years. Furthermore, the data set contains detailed information 
about adolescents‟ personal characteristics, health, risky behaviors, daily activities, 
families, friends, romantic partners, schools, and neighborhood thus enabling me to 
analyze multiple categories of outcomes as a result of influence from these groups. In 
general, my results indicate that parental decisions are important in predicting academic 
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and risk behavioral outcomes, and parental and school support are important for 
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My dissertation consists of essays dealing with adolescent behavior and outcomes, 
namely academic, economic, and health outcomes. In the first essay, I analyze adolescent 
behavior and outcomes due to a disruption in parental cohabitation, and in the second 
essay I analyze social network effects, namely peer effects and lack of support from 
school, parents and neighborhood on adolescent mental health. 
In the first essay I explore the relationship between a disruption in parental co-
habitation and various categories of outcomes for adolescents. More specifically, I look at 
the effect of a change from living with both parents to just one, on short-, medium- and 
long- term multiple outcomes of adolescents. I analyze the effects on academic and 
employment outcomes, the likelihood to indulge in risky behaviors, mental health 
outcomes and Body Mass Index (BMI) measures. Using data from all four waves of the 
National Longitudinal Study of Adolescent Health (Add Health), I use the propensity 
score matching method and compare results to those obtained using the ordinary least 
squares and probit methods. Results show little evidence of adverse effect of living with 
one parent in the short term; however, adolescents living with one parent have lower 
academic achievement, earn less, and are more likely to smoke in the medium and long 
terms. 
In the second essay, I use data from Add Health to estimate models of social 
network effects for adolescent mental health at two time periods. Social networks consist 
of peer effects, peer support, school support, parental support, and neighborhood support.  
Past literature has focused mostly on the role of „peers‟ on adolescents, notably on 
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schooling (GPA, high school graduation, etc) and risk behavioral (smoking, drinking, 
drug use, etc.) outcomes. This study‟s core innovation lies in the conceptual testing of the 
hypothesis that an enlarged adolescent social network encompasses peers, school, 
parents, and the neighborhood. Drawing from response surface modeling framework, we 
isolate the effects of each of these groups on adolescent mental health. We find 
significant effects of the lack of support from peers, school, parents, and neighborhood on 
adolescents‟ ill mental health. However, peer effects are insignificant in predicting 
adolescent mental health.  Separate models for different age groups are also estimated 
and similar results are found, although the effects are greatest during early adolescence. 
These effects also persist over time in most of the groups. Because of the likely 
endogeneity of peer group formation, we also use the instrumental variables (IV) 
approach. The IV results indicate that peer support is not significant anymore and are 
similar to the OLS results in the sense that schools, parents, and neighborhood are indeed 
















ANALYZING THE EFFECTS OF PARENTAL SEPARATION ON SHORT-




Living in a single-parent family is largely perceived to have negative effects on 
children‟s wellbeing, and several earlier academic studies have confirmed this perception 
(Amato & Booth, 1997; Keith & Finlay, 1988; Manski, Dandefur, McLanahan & Powers, 
1992; Mayer, 1997). Be it due to divorce, separation, or the death of a parent, the 
transition from a dual parent household to a single parent household may be accompanied 
by children's decreased academic performance or attainment, and may alter the eventual 
marital and divorce probabilities of the children (Corak, 2001; Emrisch & Francesconi, 
2001; Frisco, Muller & Frank, 2007; Keith & Finlay, 1988). Moreover, children from 
these families may have increased likelihood of engaging in potentially risky behaviors, 
such as drinking, smoking, drug use, or sex, and may suffer from significant stress, 
depression, or other psychological problems (Amato, 2000; Amato & Keith, 1991; 
Brown, 2006; Dronkers, 1999;).  
 Adverse effects may arise through a number of channels. For example, single 
parents might invest less time or income in their children, or provide improper guidance 
or role modeling (Downey, 1994; Entwisle & Alexander, 1996; McLanahan & Sandefur, 
1994). Living in a single-parent family can also reduce economic and social resources 
available to children (Bane & Jargowsky, 1988; McLanahan & Sandefur, 1994). On the 
other hand, if in an intact family there is friction among parents, then a divorce may not 
adversely affect children‟s outcomes, or might even prove to be good for the child 
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(Brown, 2006; Dronkers, 1999). Indeed, some studies have found no causal effect of 
living in a single-parent family on children‟s outcomes (Entwisle & Alexander, 1996; 
Lang & Zagorsky, 2001; Marsh, 1990; Sanz-De-Galdeano & Vuri, 2007). 
Thus, despite a large and growing body of research in the area, the literature 
investigating the effects of parental divorce or separation on children's outcomes remains 
inconclusive, or varied in its findings. This is likely due to a few reasons. First, the 
outcomes investigated are often narrow, and vary across studies. Second, many studies 
use local or non-nationally representative data. Third, studies differ in their time frame of 
analysis or age of the children when parental separation occurs. Finally, since single-
parent families are likely to be different from two-parent families, and in ways that may 
also independently affect children‟s outcomes, the effect of living with a single-parent is 
likely to be confounded with these factors. Correspondingly, studies in the literature 
differ methodologically, in particular with regard to how they handle this non-random 
assignment of changes in family structure.  
In this paper, we analyze the impact of an adolescent's transition from living with 
two parents to living with one parent on several key academic, behavioral and health-
related outcomes often associated with adolescents‟ future wellbeing. The academic and 
economic outcomes we consider include GPA, high school graduation, college 
attendance, college degree, employment and income.  The behavior related outcomes 
included in our study are the propensity to engage in the potentially risky behaviors of 
drinking, smoking, drug use and sex. Finally, we also consider the health-related 
outcomes of BMI and mental health indicators. Since it has been suggested that time 
since the disruption of parental co-habitation is an important determinant of its effects on 
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children (Chase-Lansdale, Cherlin & Kiernan, 1995; Cherlin, Kiernan & Chase-Lansdale, 
1995), we separate our analysis into short term (one year or less after parental 
separation), medium term (about seven years after) and longer term (about 14 years after) 
effects on adolescent outcomes. 
We use data from the National Longitudinal Survey of Adolescent Health (Add 
Health), a large national survey of adolescents, to explore these relationships. The 
richness of the data allows for the inclusion of detailed control variables not available to 
many prior researchers. Because we wish to isolate causal effects of living with one 
parent on children‟s outcomes, we require changes in parental cohabitation over time. 
Thus, we rely on reports in each survey wave of whether or not adolescents are living 
with both of their parents.  An individual reporting living with only one parent after 
initially reporting living with both serves as an indicator of parental separation. We thus 
look at changes in adolescent behavior due to a change in cohabitation. 
The main estimation method used in this paper is the propensity score matching 
technique, which is widely used in statistics and medicine. Although this method is 
becoming more common in economic applications involving treatment effects
2
, its use 
has been minimal in the literature on the effects of parental divorce and separation.  The 
method assists in creating an appropriate control group for the treatment group of interest. 
In our case, we compare two groups who are otherwise observably similar, but one group 
receives a treatment (living with single parent) and the other group does not (remains 
living with both parents).  Under certain assumptions (discussed in Section 2), the 
difference in the outcomes of the two groups can be attributed solely to the treatment. In 
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 For example, see Basu, Polsky & Manning (2008), Dehejia & Wahba (2002), Heckman, 
Ichimura & Todd (1998), Imbens (2000), Rosenbaum & Rubin (1983). 
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addition to multiple methods of matching on the basis of propensity score, we compare 
our findings to those using ordinary least squares (OLS) and probit regressions. A similar 
methodology has been used by Frisco, Muller & Frank (2007) in their estimation of the 
influence of parents‟ union dissolution on changes in adolescents‟ mathematics course 
work gains, overall GPA and course failure rates. They find that academic achievement 
of children declines as a result of parental union dissolution. However, they limit their 
study to only the short-term academic performances of children. Our work can be seen as 
an extension of their analysis, with our addition of several categories of outcomes and 
multiple observations at different time periods following the dissolution of parental 
cohabitation. 
Our results suggest that while there is no significant short-term effect of a change 
in parental co-habitation on children‟s outcomes, some of the medium-term and long-
term effects are indeed significant and negative. Children living with one parent have 
lower academic achievement, have a lower likelihood of graduating from high school on 
time, and earn less. They are also more likely to smoke. Our propensity score matching 
approaches, as well as OLS and probit regressions, confirm these findings. 
The rest of the paper proceeds as follows. Section II briefly discusses the 
empirical strategy used, the data is discussed in Section III, and Section IV presents a 
discussion of the results. Section V offers some concluding remarks. 
Empirical Methods 
In analyzing the effect of change in parental cohabitation on adolescents‟ outcomes, we 
consider two groups, one whose parents separate between waves I and II (the treatment 
group) and the other whose parents do not (the control group).  The main difficulty of 
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attempting to determine causal relationships in this context is that adolescents whose 
parents separate are likely to differ from those whose families remain intact, and in ways 
that are correlated with subsequent academic, behavioral and health outcomes. Our 
fundamental solution to this problem is follow that which is used by much of the 
literature: a “selection-on-observables” approach. In this case, we use the richness of the 
Add Health data to control for a diverse array of initial characteristics of the individual, 
family, school and community. We then effectively create a counterfactual for 
individuals in the treatment group using individuals from the control group who are most 
similar in terms of these covariates. Specifically, each observation in the treatment group 
is matched with one or more observation in the control group. Under certain assumptions, 
the average difference in outcomes can then be attributed to the disruption in parental 
cohabitation (Rosenbaum & Rubin, 1983).  
More concretely, we can define: 
Y1: outcome of an adolescent living with one parent (exposed to the treatment) 
Y0: outcome of an adolescent living with both parents (not exposed to the treatment) 
D: indicator of a change in parental co-habitation (the treatment) 
X: set of covariates 
Matching requires the assumption that all relevant differences between the two 
groups will be captured by the set of covariates. That is,  𝑌0, 𝑌1 ⊥ 𝐷|𝑋. 
Children living with one parent are matched with a control group of children 
living with both parents, with whom the distribution of the covariates is as close as 
possible to the group with the treatment. Propensity score matching provides a natural 
method for weighting each of the covariates, thus avoiding the problem of finding an 
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exact match for the treatment group. While finding an exact match would severely limit 
the number of possible covariates to be matched on, propensity score allows matching on 
a large number of covariates by collapsing the relevant information into a single index, or 
“propensity score”. The propensity score (PS) is defined as the probability of receiving 
the treatment conditional on the set of covariates.  Thus, 𝑃𝑆 𝑋 =  𝑃(𝐷 = 1|𝑋). 
In practice, we estimate the propensity score using a logit model including a large 
number of covariates. Using the obtained estimates, we predict the likelihood of living 
with a single parent (conditional on the observables), regardless of whether individuals 
actually experienced a disruption in parental cohabitation or not. We use only pre-
disruption (Wave I) variables to predict the likelihood of disruption, since later variables 
may themselves be affected by this change in cohabitation. Individuals in the treatment 
group are then matched with individuals in the control group on the basis of this 
estimated propensity score.  
 The first assumption thus becomes:  𝑌0, 𝑌1 ⊥ 𝐷|𝑃𝑆(𝑋).  This assumption merely 
states that parental separation effectively happens randomly to adolescents, conditional 
on the rich set of covariates as embodied in the propensity score. Another necessary 
assumption is that the propensity score is confined to be between zero and one, which 
necessarily results from our logit specification. 
 Under these assumptions, we can estimate, in the words of the treatment effect 
literature, the average treatment effect on the treated (ATT), corresponding to the average 
effect of living with one parent on adolescents in such an environment: 











Yi: outcome of an adolescent living with one parent 
Yj: outcome of an adolescent living with both parents 
ND: number of adolescents living with one parent 
Cj: set of matched control adolescents 
w (i, j): the weight function 
 There are several possible different weighting methods (Imbens, 2000). These 
include one-to-one nearest neighbor matching, k-nearest neighbors matching (k>1), 
kernel density matching and local linear regression matching. We use the simple average 
k-nearest neighbors matching method, specifically using two nearest neighbors. This 
approach creates the counterfactual outcome as a simple average over the outcomes of 
the nearest neighbors: 








To check the robustness of the above method used, we also use a kernel density matching 
method, where all adolescents in the counterfactual group (living with both parents) are 
considered for matching and the closer observations (in terms of their propensity score) 
are given more weight and the further observations are given lower weight. Specifically, 
we use a normal distribution kernel smoothing function to match treated observations 
with the untreated sample, using a bandwidth of 0.6.  
 Finally, we compare our results using ordinary least squares and probit 
regressions. We run OLS regressions for all outcomes that are continuous and probit 





The data used in this paper comes from the National Longitudinal Survey of Adolescent 
Health (Add Health) that was conducted by the Carolina Population Center of the 
University of North Carolina at Chapel Hill. Conducted in four waves, Add Health is a 
longitudinal survey of a nationally representative sample of young adults who were in 
grades 7-12 during 1994-1995. A series of in-home interviews were conducted in 1994-
95 for Wave I and were followed up in 1996 for Wave II and 2001-2002 for Wave III. 
Wave IV data collection was completed in 2008 with the full set of variables recently 
released. 
 Add Health is one of the largest longitudinal surveys of adolescents and has a 
wide range of information about their personal characteristics, health, risky behaviors, 
daily activities, families, friends, romantic partners, peer groups, schools, neighborhoods, 
and communities. Because of its comprehensiveness, Add Health is now being used by 
many researchers in a variety of social and behavioral science disciplines for analyses of 
adolescents‟ academic, social, physical, psychological and economic phenomena. The 
richness of the data and its longitudinal nature allow us to have a relatively complete and 
dynamic look at the lives of these children as they transition into adulthood. The data also 
allows us to consider a wide variety of individual outcomes, and to include a relatively 
large number of control variables in our analysis.  
Dependent Variables 
We consider academic variables (high school graduation, grade point average, 
standardized test scores, college attendance, and college degree), employment variables 
(whether employed in Wave III and personal incomes in Waves III and IV), behavioral 
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variables (smoking, drinking, drug use and sex), and health outcomes (BMI in Waves II 
and III and obesity in Wave IV, and mental health in Waves II and III) as outcomes 
potentially affected by the change in parental cohabitation. An indicator variable for high 
school graduation was created primarily from high school transcript information linked to 
the survey data. To maximize sample size, we supplemented transcript information with 
students‟ self-reports of their graduation status. We consider only on-time high school 
graduation (4 years or less) for two reasons. First, this allows us to avoid the inclusion of 
GEDs, which may or may not be comparable to a regular high school diploma. More 
importantly, it allows us to include the youngest cohort surveyed, initially in 7
th
 grade, 
which, by the time of the third survey wave, was old enough to have graduated from high 
school on time.  
 Overall high school grade point average was also obtained from student 
transcripts. In consideration of short-term effects on grades, we follow Sabia (2007) in 
calculating Wave II grade point average.  We use the average response of the student‟s 
self-reported grades in both the most recent math class and the most recent 
English/language arts class. Giving equal weight to math and science classes, a 4 was 
assigned for each reported “A” grade, 3 for each “B” grade, 2 for each “C” grade and 0.5 
for a “D” or lower grade. Wave I GPA was constructed in a similar fashion for use as a 
control variable for initial academic inclination. For Wave IV academic outcomes, we 
consider two reports, namely if individuals ever attended college and if individuals have a 
college degree conditional on having attended college. 
A unique feature of the Add Health data is that each respondent was administered 
the “Add Health Picture Vocabulary Test” (PVT), an abbreviated version of the Peabody 
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Picture Vocabulary Test – Revised. We include the individuals‟ scores on this test in 
Wave III as an alternative, standardized measure of academic/intellectual development.  
 In both Waves III and IV, respondents were asked to report their annual personal 
income before taxes in 2001/2002 and 2006/2007 income years, respectively. In addition, 
in Wave III they were also asked about their employment status at that point of time. 
Information from these responses provides the employment variables we wish to analyse. 
 The Add Health data contains detailed individual behavioral information. Based 
on student self-reports, we create dummy variables corresponding to whether the 
individual had: (1) smoked every day for 30 days, (2) consumed alcohol when not with 
parents or other adults in the family, (3) used drugs (marijuana or cocaine) in their life, 
and (4) engaged in sexual activities ever in their life. These behavioral indicators from 
Waves II and III constitute our next set of dependent variables. For Wave IV behavioral 
indicators, we currently have information only on whether an individual had smoked 
every day for 30 days. 
 Our final set of outcome variables are respondents‟ Body Mass Index (BMI) and 
obesity and indicators of mental health. Waves II and III have self-report of individuals‟ 
weight and height. We calculate BMI using the formula: (weight in pounds times 4.88) 
divided by (square of height in feet). In Wave IV, individuals were asked whether they 
considered themselves obese or not and we use this self-report as the outcome variable 
for the final wave. We also look at self-reports of respondents‟ mental health. In 
particular, they were asked how often they felt depressed and sad in the past seven days. 




Disruption in Parental Co-Habitation  
Because changes in family structure will aid in identification of causal effects, we desire 
to observe individuals both before and after a change in parental cohabitation occurs. In 
each wave, adolescents were asked about the presence of various household members for 
up to twenty such members. This leads us to create a binary variable which takes a value 
of one if both mother and father were present in the household in Wave I but only one 
was reported present in Wave II (approximately one year later).
3
  Since we wish to look 
at the effects of the change in parental cohabitation, we drop from the analysis 
adolescents who reported living with only one parent during Wave I. Unfortunately, a 
weakness of our study is that we are unsure if the disruption in parental cohabitation was 
due to divorce, separation, death or other reasons, and our results need to be taken in such 
context. While Wave I of the survey has a parent questionnaire where parents were asked 
about their marital status at that point of time, later waves do not include this information. 
However, our variable indicating living with one parent in Wave I was highly positively 
correlated with the divorce variable obtained from the parent questionnaire.  
Independent Variables 
For our empirical strategy to be viable, we condition on a variety of adolescent 
characteristics and behaviors at or before the time of the first survey (prior to a change in 
parental cohabitation).  Because we wish to allow the effect of a change in family 
structure to operate through a number of potential channels, we avoid covariates 
corresponding to later points in time, as subsequent behaviors or characteristics could be 
influenced by the prior change in family structure. In addition to Wave I values for the 
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 While constructing this variable, apart from the presence of both biological parents, we also 
included the presence of two foster parents or adoptive parents. 
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outcome variables described above, we include demographic variables namely age at 
Wave I, gender (with females as the omitted category), and racial background (whites 
being the omitted category). We also control for the number of siblings, mother‟s 
education level, whether mother and father work full time, and closeness to mother and 
father. Adolescents were asked in detail about their school activities; we include the 
number of days they skipped school without excuse, and indicators of whether they 
repeated grades and how much difficulty they have paying attention in school. They were 
also asked about their daily activities; we include the number of hours they spent 
watching television, playing video games, hanging out with friends, and whether they 
play sports. We also control for the type of school they go to (with public school being 
the omitted category), whether the school is in an urban, semi-urban or rural location 
(semi-urban is the omitted category), and indicator variables corresponding to living in 
the West, Midwest, South or Northeast regions of the United States (Midwest being the 
omitted category). Finally, we control for neighborhood variables, namely self-reports of 
whether they live in a neighborhood where people care, whether they feel safe, and how 
happy they feel to be living in the neighborhood. 
Sample Selection 
We draw our sample from the 20,745 adolescents who were interviewed for the initial in-
home survey. For outcomes occurring in Wave II and Wave III, we rely on the 14,838 
and 15,197 responses to each of these surveys, respectively. Individuals living with one 
parent at the time of the initial survey were dropped from the sample. We also drop 
individuals who were initially aged 17 and over, to avoid including non-minors who may 
15 
 
have moved out of their parent‟s home by the time of Wave II. Finally, conditioning on 
non-missing values for all of our included covariates resulted in a sample size of 9,311.
4
 
 Table 1 displays the sample means and standard deviations of each of the 
covariates for three different groups. Group (i) is the treated group, comprised of 
individuals whose parents experienced a change in cohabitation between Waves I and II. 
Groups (ii) and (iii) are both made up of individuals from intact families, where Group 
(ii) contains the entire control sample and Group (iii) contains only those individuals who 
were matched to the treated group using the 2-nearest neighbors technique. We also 
report the p-values of the differences in means between groups (i) and (ii) and between 
groups (i) and (iii). Ideally, the covariate values of the treatment group and the control 
group should be as close as possible. For each covariate the difference in means between 
the treated and control groups decreased significantly for the matched sample as 
compared to the unmatched sample. The p-values suggest that there are no statistically 
significant differences in means of the covariates between the treatment group and the 
matched control group. Correspondingly, there is a reduction in the standardized bias for 
nearly all of the covariates in the matched sample in comparison to the unmatched 
sample. 
Results 
Estimated coefficients from OLS and probit regressions on short-term (Wave II) 
outcomes are presented in Table 2. Each column represents a separate regression 
corresponding to a specific outcome variable. As seen in the table, a disruption in 
                                                          
4
 We also conducted our analysis after dropping those individuals who experienced a change in 
family structure between Waves II & III. However, most of these individuals would have decided to leave 
home since they would be non-minors by the time of the third survey. We do not report these results, but 
they are available upon request. 
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parental cohabitation has no effect on immediate outcomes, in terms of scholastic 
performance (GPA), risky behaviors (smoking, drinking, drug use and sexual behavior) 
and in terms of BMI and mental health variables. While our point estimate suggests that 
living with one parent has a negative effect on academic GPA, this effect is not 
statistically significant. The coefficients on several of the covariates are statistically 
significant. In general, males are found to have higher BMI while females are more likely 
to be depressed and sad. An individual who reported repeating a grade tends to have a 
lower GPA. We also find that mother‟s education has a positive effect on GPA and the 
closer one feels to the father, the less likely that he/she indulges in alcohol and drugs and 
also less likely to feel depressed. While sports participation is associated with higher 
GPA, it also increases the likelihood of consuming alcohol and engaging in sexual 
activities. Indulgence in risky behaviors also significantly increases with more time spent 
with friends.  
 When we allow for more time between parental separation and the outcome 
measurement, living with one parent is found to be more influential on a larger number of 
outcomes. Our medium term (Wave III, occurring about 7 years after the original survey) 
OLS and probit results are presented in Tables 3 and 4. The estimates of education and 
employment outcomes are presented in Table 3 whereas those of risky behavior and 
health outcomes are presented in Table 4. We find that there is a significant negative 
effect of parental cohabitation disruption on academic outcomes, including both GPA and 
timely graduation from high school. Living with one parent is associated with a decrease 
in overall high school GPA of about 0.1 points and a 6.4% lower likelihood of graduating 
within four years. Living with one parent does not appear to have any significant effect 
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on the other medium term outcomes of adolescents. Our OLS and probit results thus 
suggest that while a disruption in parental cohabitation might not affect children‟s 
outcomes in the short term, over some time children with one parent families tend to have 
lower academic achievement.  
 Other covariates in Wave III regressions (Tables 3 and 4) impact outcomes as 
predicted.
5
 GPA and timely graduation and PVT scores in Wave III increase significantly 
with mother‟s education. Sports participation is associated with an increase in both GPA 
and the likelihood of on-time high school graduation, but also an increased likelihood of 
consuming alcohol and having sex, similar to what we found for Wave II. 
 The longer term (Wave IV) OLS and probit regressions are presented in Table 5. 
Adolescents living in a single-parent household between Waves I and II are 6.2% less 
likely to have attended college and 6.8% less likely to have earned a college degree in the 
long run. They are also more likely to be earning less compared to adolescents who did 
not experience a change in family structure between Waves I and II, although this effect 
is only marginally significant. In the long run, they are also 6.7% more likely to engage 
in smoking. Once again, mother‟s education has a positive significant effect on 
educational achievement. Similar to Waves II and III, sports participation is once again 
associated with a higher likelihood of attending college and having a college degree. 
Also, adolescents are more likely to engage in smoking in the long term with more time 
spent with friends in Wave I. 
 In order to investigate changes in academic achievement, risky behaviors, and 
mental health, we control for risky behavior, test scores, grades, and mental health in 
                                                          
5
 In the interest of conserving space, we do not report the coefficients of all the covariates in the 
OLS and probit regressions, especially the ones whose coefficients were not significant in any of the 
regressions. However, a full list of coefficients of all covariates is available upon request. 
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Wave I. In addition to these, we also control for Wave I BMI when analyzing the effect 
on BMI/obesity in Waves III and IV. Not surprisingly, lagged values of the dependent 
variables are strongly associated with Wave II outcomes and, to a lesser degree, with 
Wave III and Wave IV outcomes. Furthermore, academic achievement is significantly 
lowered the more one engages in risky behavior like smoking, drinking, drug use and sex 
in Wave I. 
 We now turn to our results from propensity score matching. As described above, 
the propensity score is estimated using a logit model, and then non-parametric estimation 
is carried out on all outcome variables using both the two-nearest neighbors and kernel 
density approaches. The results of the second stage are reported in Table 6. The reported 
estimates suggest the amount that can be attributed to the disruption in parental 
cohabitation for the difference in outcomes between the treatment group and the control 
group. In general, we find similar results to those found using OLS or probit, though 
standard errors tend to be slightly higher. For Wave II, living with one parent does not 
have any significant effect on adolescents‟ outcomes. For Wave III, the GPA variable is 
negative and significant. Also, the coefficient on timely graduation is negative and 
significant. However, the magnitude of the coefficient is somewhat smaller than that 
obtained from the corresponding probit regression, such that adolescents who experience 
a change in family structure between Waves I and II are about 5% less likely to graduate 
from high school. Furthermore, adolescents living with one parent between Waves I and 
II are less likely to attend college and have a college degree by Wave IV. Thus, both 
OLS/probit and propensity score matching approaches suggest that living with one parent 
causes lower academic achievement of adolescents in the medium and longer terms, even 
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if there is no such short term effect. Adolescents living with one parent also significantly 
earn less in the longer term (Wave IV). However, this is significant only at the 10% level. 
 In terms of risky behaviors, our matching results are also similar to those obtained 
from OLS and probit regressions. These results indicate that adolescents living with one 
parent are slightly more likely (6.2%) to smoke in the longer term. However, there is no 
significant effect in the short term and the medium term. The effects on alcohol and drug 
consumption and engaging in sexual activities are once again not significant for any time 
horizon. The effects on BMI in the short and medium terms, and on obesity in the longer 
term, and the effects on mental health in short and medium terms are also not statistically 
significant.  
 Thus, our matching estimates confirm the OLS and probit results that a disruption 
in parental cohabitation does not significantly affect adolescents‟ outcomes in the short 
term, but significantly lowers academic performance in the medium term and 
significantly lowers academic achievement and earnings and increases the propensity to 
engage in some risky behavior, namely smoking, in the longer term. These differences 
are found despite the observably similar treatment and control groups obtained from the 
matching procedure. Furthermore, our results are robust to the method of matching 
employed.  
Conclusion 
The effects of living with one parent on outcomes of children have been widely debated 
in the literature.  An understanding of the potential effects of separation or divorce on 
short and long term outcomes of children is important for the design of new divorce laws 
that might combat the incidence of divorce and thus its adverse effects on children. While 
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some researchers have concluded that living with a single parent does not have an 
adverse effect on children, others have found a significant negative effect of the same. 
Our paper underscores the importance of time frame in analyzing this issue; we find little 
evidence of adverse effects of change in family structure in the immediate term 
(approximately one year or less following the change), but significant medium and longer 
term (about 3 to 5 years, and later) effects on the academic achievement of children and 
their propensity to engage in smoking.  
 We use data from all four waves of the National Longitudinal Survey of 
Adolescent Health, a large national data set involving students initially in junior high and 
high school. The data allow us to control for an unusually rich set of covariates, including 
demographics, parents‟ characteristics, home and school environment, school 
characteristics, daily activities, and neighborhood variables. Unlike the majority of prior 
research, we include a wide range of outcomes which may be related to future well-being, 
including academic performance, performance on a standardized test, timely graduation 
from high school, college attendance, and college degree, propensity to engage in risky 
behaviors like drinking, smoking, drug use and sex, and BMI/obesity and mental health 
outcomes. Furthermore, to our knowledge, our paper is one of the very few in the 
literature to use propensity score matching to uncover the effects of change in family 
structure on children‟s outcomes. We use both two-nearest neighbor and kernel density 
weighting methods, and compare our results to those from OLS and probit regressions.  
 We find little evidence of change in parental cohabitation affecting behavioral 
outcomes of children, with the exception of a small increase in the likelihood of smoking 
in the longer term. However, our OLS/probit and matching estimates both indicate that 
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this change lowers academic achievement: children with single parents have a 0.1 lower 
overall high school grade point average and are over 5% less likely to graduate from high 
school on-time. These children also tend to earn less in the longer term. To the degree 
that grades and a high school diploma are strongly correlated with future human capital 
attainment and lifetime earnings, these results suggest that living with one parent can 
have a lasting impact on the economic wellbeing of adolescents. Furthermore, our sample 
only includes changes in family structure during a single year, when children were 
initially between grades 7 and 10. To the degree that parental separation may have a 
greater influence on younger aged children, our results may underestimate the effects of 
separation on children in the population as a whole. As a further caveat, it should be 
emphasized that our analysis remains agnostic as to the cause for change in parental 
cohabitation, as well as the total length of time over which adolescents remain in a single 
parent home. Our estimates likely reflect a mix of the effects of parental divorce, death or 
other separation (temporary or permanent). This leaves room for further research 
investigating particular causes for parental separation, and the heterogeneous effects they 










Table 1: Descriptive Statistics of Treatment and Control Groups 
      
 
(i) (ii) (iii) 
  
 
Treatment Control Control Difference: Difference: 
  Sample (unmatched) (matched) (i) & (ii) (i) & (iii) 
 
Mean Mean Mean p-value p-value 
  (Std. dev.) (Std. dev.)       
Age 15.708 15.447 15.742 0.000 0.709 
 
(1.43) (1.412) 
   Males 0.418 0.457 0.446 0.113 0.403 
 
(0.493) (0.498) 
   Black 0.196 0.138 0.197 0.001 0.967 
 
(0.397) (0.345) 
   American Indian 0.046 0.046 0.484 0.992 0.876 
 
(0.021) (0.210) 
   Asian 0.085 0.080 0.106 0.694 0.286 
 
(0.280) (0.272) 
   Others 0.088 0.079 0.075 0.535 0.507 
 
(0.283) (0.271) 
   No. of siblings 1.367 1.756 1.356 0.000 0.887 
 
(1.190) (1.342) 
   Mother's education 5.209 5.617 5.141 0.001 0.668 
 
(2.388) (2.402) 
   Mother works full time 0.757 0.756 0.761 0.962 0.907 
 
(0.428) (0.429) 
   Father works full time 0.907 0.934 0.914 0.030 0.727 
 
(0.290) (0.247) 
   Closeness to mother 4.442 4.558 4.476 0.002 0.532 
 
(0.845) (0.738) 
   Closeness to father 3.888 4.305 3.894 0.000 0.955 
 
(1.190) (0.922) 
   Skipped school 1.933 1.075 1.697 0.000 0.616 
 
(7.352) (4.703) 
   Grade repeated 0.169 0.134 0.160 0.037 0.721 
 
(0.375) (0.341) 
   Attention problem 1.343 1.212 1.320 0.010 0.755 
 
(1.133) (1.025) 
   TV hours 16.147 15.500 16.556 0.364 0.695 
 
(14.953) (14.483) 
   Play computer games 2.691 2.716 3.028 0.935 0.513 
 
(6.108) (6.355) 
   Hang with friends 2.013 1.966 1.991 0.331 0.744 
 
(1.022) (0.979) 
   Play sports 0.46 0.499 0.490 0.112 0.370 
 
(0.498) (0.500) 
   




Table 1 (contd.): Descriptive Statistics of Treatment and Control Groups 
      
 
(i) (ii) (iii) 
  
 
Treatment Control Control Difference: Difference: 
  Sample (unmatched) (matched) (i) & (ii) (i) & (iii) 
 
Mean Mean Mean p-value p-value 
  (Std. dev.) (Std. dev.)       
Felt depressed 0.627 0.447 0.615 0.000 0.822 
 
(0.805) (0.699) 
   Felt fearful 0.348 0.302 0.349 0.090 0.978 
 
(0.588) (0.545) 
   Felt sad 0.676 0.523 0.642 0.000 0.476 
 
(0.723) (0.644) 
   Private school 0.07 0.094 0.084 0.093 0.421 
 
(0.256) (0.292) 
   Urban 0.299 0.263 0.331 0.094 0.301 
 
(0.458) (0.440) 
   Rural 0.202 0.190 0.208 0.529 0.838 
 
(0.402) (0.392) 
   West 0.246 0.235 0.245 0.603 0.969 
 
(0.431) (0.424) 
   South 0.389 0.340 0.396 0.036 0.839 
 
(0.488) (0.474) 
   North east 0.083 0.138 0.068 0.001 0.381 
 
(0.277) (0.345) 
   Caring neighbor 0.707 0.761 0.709 0.010 0.942 
 
(0.455) (0.426) 
   Feel safe in neighborhood 0.900 0.913 0.889 0.362 0.588 
 
(0.299) (0.281) 
   Happy in neighborhood 3.958 4.038 3.940 0.089 0.786 
 
(0.974) (0.955) 
   GPA 2.708 2.888 2.774 0.000 0.240 
 
(0.853) (0.825) 
   PVT scores 100.061 102.700 101.19 0.000 0.242 
 
(14.279) (14.165) 
   Smoke 0.229 0.147 0.227 0.000 0.969 
 
(0.420) (0.355) 
   Alcohol 0.422 0.347 0.430 0.001 0.815 
 
(0.494) (0.476) 
   Drugs 0.244 0.202 0.242 0.033 0.938 
 
(0.430) (0.401) 
   Sex 0.385 0.237 0.381 0.000 0.892 
  (0.487) (0.425)       
N 454 4961       
Notes: All variables obtained from Wave I of Add Health. Sample restricted to households with cohabiting parents in Wave I. 
Treatment group includes individuals who transitioned from living with both parents to living with one parent between Waves 
I & II. Control group includes individuals for whom parental cohabitation remained intact between Waves I & II. 
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Table 2: Wave II Ordinary Least Squares and Probit Estimates 
                  
  GPA Smoke Alcohol Drugs Sex BMI Depressed Sad 
Live with one parent -0.057 0.086 -0.045 0.061 0.134 -0.097 0.056 0.023 
 
(0.037) (0.084) (0.065) (0.071) (0.074) (0.106) (0.029) (0.027) 
Age 0.012 -0.080* 0.054* -0.069* 0.176* -0.031 -0.000 0.001 
 
(0.007) (0.020) (0.014) (0.016) (0.016) (0.022) (0.006) (0.005) 
Males -0.141* -0.100 -0.022 0.020 -0.182* 0.178* -0.113* -0.127* 
 
(0.020) (0.054) (0.039) (0.045) (0.045) (0.062) (0.017) (0.016) 
Black -0.067* -0.644* -0.344* -0.031 0.206* 0.008 -0.030 -0.035 
 
(0.031) (0.095) (0.059) (0.067) (0.064) (0.091) (0.025) (0.024) 
No. of siblings -0.014 -0.022 0.027* -0.000 -0.040* 0.004 0.001 0.009 
 
(0.007) (0.019) (0.013) (0.016) (0.015) (0.022) (0.006) (0.005) 
Mother's education 0.008* -0.012 0.009 0.013 -0.025* -0.014 -0.003 0.003 
 
(0.004) (0.011) (0.008) (0.009) (0.009) (0.013) (0.003) (0.003) 
Mother works full time -0.007 0.055 0.053 0.018 0.022 0.124 -0.027 -0.026 
 
(0.023) (0.058) (0.043) (0.049) (0.049) (0.068) (0.019) (0.018) 
Father works full time -0.055 0.079 0.058 0.019 -0.055 -0.232* -0.048 -0.025 
 
(0.039) (0.096) (0.073) (0.081) (0.081) (0.116) (0.032) (0.030) 
Closeness to mother 0.012 -0.048 -0.012 -0.004 -0.031 -0.017 -0.013 -0.021 
 
(0.015) (0.035) (0.027) (0.030) (0.031) (0.043) (0.012) (0.011) 
Closeness to father 0.002 -0.031 -0.061* -0.091* -0.028 0.063 -0.030* -0.024 
 
(0.012) (0.029) (0.022) (0.024) (0.025) (0.036) (0.010) (0.009) 
Skipped school  -0.000 0.002 -0.004 0.005 -0.000 -0.002 0.003* 0.002 
 
(0.003) (0.004) (0.003) (0.003) (0.004) (0.006) (0.001) (0.001) 
Grade repeated -0.082* 0.140* -0.079 0.029 0.049 0.070 0.003 -0.006 
 
(0.031) (0.070) (0.055) (0.062) (0.062) (0.088) (0.025) (0.023) 
Attention problem -0.020 0.034 0.062* 0.075 -0.026 -0.014 0.021* 0.014 
 
(0.010) (0.025) (0.018) (0.021) (0.022) (0.030) (0.008) (0.008) 
TV hours -0.000 0.001 0.000 -0.000 -0.000 0.002 0.001 0.000 
 
(0.000) (0.001) (0.001) (0.001) (0.001) (0.002) (0.000) (0.000) 
Play computer games -0.001 -0.003 0.001 0.004 0.006* -0.001 -0.001 -0.000 
 
(0.001) (0.004) (0.003) (0.003) (0.003) (0.004) (0.001) (0.000) 
Hang with friends 0.006 0.111* 0.109* 0.114* 0.052* -0.031 -0.009 -0.010 
 
(0.010) (0.026) (0.018) (0.022) (0.021) (0.030) (0.008) (0.007) 
Play sports 0.045* -0.087 0.077* 0.056 0.103* -0.064 0.004 -0.005 
 
(0.019) (0.050) (0.037) (0.042) (0.043) (0.059) (0.016) (0.015) 







Table 2 (contd.): Wave II Ordinary Least Squares and Probit Estimates 
                  
  GPA Smoke Alcohol Drugs Sex BMI Depressed Sad 
Felt depressed -0.011 0.130* 0.000 -0.012 0.016 -0.021 0.260* 0.148* 
 
(0.018) (0.042) (0.032) (0.037) (0.038) (0.052) (0.014) (0.014) 
Felt fearful 0.008 -0.084 -0.008 -0.100* -0.045 -0.000 0.052* 0.085* 
 
(0.019) (0.047) (0.035) (0.040) (0.041) (0.057) (0.016) (0.015) 
Felt sad -0.011 -0.006 -0.008 0.048 0.053 0.002 0.112* 0.172* 
 
(0.019) (0.047) (0.035) (0.040) (0.041) (0.056) (0.016) (0.015) 
Private school 0.046 -0.212* -0.129* 0.042 -0.150 0.074 -0.042 -0.001 
 
(0.036) (0.102) (0.067) (0.076) (0.080) (0.103) (0.029) (0.028) 
GPA 0.503* -0.193* -0.002 -0.090* -0.080* -0.050 -0.016 -0.015 
 
(0.013) (0.032) (0.024) (0.027) (0.028) (0.039) (0.011) (0.010) 
PVT scores 0.003* -0.000 0.007* 0.002 -0.002* 0.002 -0.001* -0.001 
 
(0.000) (0.002) (0.001) (0.001) (0.001) (0.002) (0.000) (0.000) 
Smoke -0.072* 1.320* 0.121* 0.196* 0.261* -0.042 0.055* 0.054* 
 
(0.033) (0.061) (0.056) (0.059) (0.065) (0.093) (0.026) (0.025) 
Alcohol -0.035 0.319* 0.983* 0.537* 0.397* -0.053 0.018 0.031 
 
(0.024) (0.056) (0.042) (0.047) (0.048) (0.071) (0.020) (0.019) 
Drugs -0.070* 0.411* 0.277* 1.086* 0.265* -0.039 0.021 -0.001 
 
(0.030) (0.062) (0.051) (0.052) (0.059) (0.086) (0.024) (0.023) 
Sex 0.012 0.230* 0.006 0.161* 1.785* 0.108 0.012 -0.018 
 
(0.027) (0.061) (0.047) (0.052) (0.053) (0.077) (0.022) (0.020) 
BMI 
     
0.928* 
              (0.006)     
N 4539 5415 6145 6114 6132 4782 6183 6182 
Notes: Standard errors shown in parentheses. OLS regression was performed in the cases of GPA, BMI and mental health 
(depressed and sad). For all other dependent variables, probit regressions were performed. Only coefficients with statistical 
significance in at least one regression are included in the table. Also included in each regression were controls for racial 












Table 3: Wave III Ordinary Least Squares and Probit Estimates of  
Academic and Employment Outcomes 
            





Employed Log Income 
Live with one parent -0.107* -0.567 -0.333* 0.029 -0.221 
 
(0.030) (0.355) (0.047) (0.041) (0.127) 
Age 0.057* 0.487* 0.201* 0.128* 0.285* 
 
(0.006) (0.111) (0.016) (0.012) (0.039) 
Males -0.179* 0.546 -0.115* 0.098* 0.577* 
 
(0.016) (0.311) (0.045) (0.035) (0.109) 
Black -0.187* -5.013* 0.148* -0.309* -0.337* 
 
(0.024) (0.451) (0.064) (0.050) (0.159) 
No. of siblings -0.003 -0.253* -0.026 0.005 0.031 
 
(0.006) (0.110) (0.014) (0.012) (0.040) 
Mother's education 0.027* 0.402* 0.063* -0.053* -0.050* 
 
(003) (0.067) (0.009) (0.007) (0.023) 
Mother works full time 0.036* 0.571 0.106* 0.123* 0.115 
 
(0.018) (0.343) (0.046) (0.039) (0.122) 
Father works full time 0.011 -0.336 0.145* 0.159* 0.025 
 
(0.031) (0.575) (0.072) (0.065) (0.210) 
Closeness to mother -0.009 0.230 -0.023 0.020 0.020 
 
(0.012) (0.219) (0.030) (0.025) (0.078) 
Closeness to father -0.007 -0.565* 0.016 -0.016 -0.048 
 
(0.010) (0.182) (0.024) (0.020) (0.064) 
Skipped school -0.014* -0.062* -0.017* -0.004 -0.009 
 
(0.002) (0.028) (0.003) (0.003) (0.009) 
Grade repeated -0.254* -1.963* -0.565* -0.131* -0.370* 
 
(0.025) (0.443) (0.053) (0.051) (0.160) 
Attention problem -0.010 0.329* -0.011 0.005 0.023 
 
(0.008) (0.152) (0.020) (0.017) (0.053) 
TV hours -0.000 -0.007 -0.000 -0.000 -0.002 
 
(0.000) (0.010) (0.001) (0.001) (0.003) 
Play computer games -0.003* -0.044 -0.006* 0.000 0.013 
 
(0.001) (0.024) (0.003) (0.002) (0.009) 
Hang with friends -0.015* -0.211 -0.020 0.002 -0.028 
 
(0.008) (0.150) (0.021) (0.017) (0.053) 
Play sports 0.077* -0.397 0.245* 0.033 0.029 
 
(0.015) (0.296) (0.042) (0.034) (0.104) 






Table 3 (contd.): Wave III Ordinary Least Squares and Probit Estimates of Academic 
and Employment Outcomes 
            
  GPA PVT scores 
Graduated on 
time Employed Log Income 
Felt depressed -0.012 -0.366 -0.081* -0.026 0.026 
 
(0.014) (0.262) (0.035) (0.030) (0.094) 
Felt fearful 0.017 0.126 -0.008 0.003 -0.023 
 
(0.015) (0.286) (0.038) (0.032) (0.103) 
Felt sad -0.005 0.252 0.043 -0.024 0.010 
 
(0.015) (0.283) (0.039) (0.032) (0.101) 
Private school 0.006 2.375* 0.284* -0.092 -0.202 
 
(0.028) (0.523) (0.097) (0.059) (0.180) 
GPA 0.493* 1.222* 0.362* -0.088* -0.046 
 
(0.010) (0.197) (0.027) (0.023) (0.070) 
PVT scores 0.010* 0.522* 0.010* 0.000 0.010* 
 
(0.000) (0.011) (0.001) (0.001) (0.004) 
Smoke -0.131* -0.317 -0.309* -0.136* 0.229 
 
(0.027) (0.466) (0.059) (0.053) (0.166) 
Alcohol 0.000 0.751* -0.034 0.034 0.138 
 
(0.019) (0.357) (0.050) (0.041) (0.125) 
Drugs -0.095* -0.682 -0.070 -0.012 -0.002 
 
(0.024) (0.432) (0.057) (0.050) (0.152) 
Sex -0.134* -0.588 -0.280* -0.003 0.187 
 
(0.022) (0.387) (0.052) (0.045) (0.137) 
N 4539 7014 7209 6871 4936 
Notes: Standard errors shown in parentheses. OLS regression was performed in the cases of GPA, PVT scores and log of 
Income. For all other dependent variables, probit regressions were performed. Only coefficients with statistical significance 
in at least one regression are included in the table. Also included in each regression were controls for racial background, 











Table 4: Wave III Ordinary Least Squares and Probit Estimates of Other Outcomes 
                
  Smoke Alcohol Drugs Sex BMI Depressed Sad 
Live with one parent 0.120 -0.111 0.086 -0.006 0.023 0.007 0.000 
 
(0.070) (0.068) (0.067) (0.081) (0.209) (0.028) (0.030) 
Age -0.162* 0.012 -0.173* 0.009 -0.272* -0.016* -0.017* 
 
(0.015) (0.014) (0.015) (0.015) (0.045) (0.006) (0.006) 
Males 0.156* 0.086* 0.315* -0.102* -0.215 -0.053* -0.117* 
 
(0.041) (0.041) (0.041) (0.044) (0.122) (0.016) (0.018) 
Black -0.621* -0.397* 0.010 0.088 -0.191 -0.023 -0.037 
 
(0.064) (0.055) (0.060) (0.067) (0.180) (0.024) (0.026) 
No. of siblings -0.012 -0.037* -0.027 -0.003 -0.018 -0.003 -0.005 
 
(0.015) (0.013) (0.014) (0.016) (0.044) (0.005) (0.006) 
Mother's education -0.009 0.004 0.027* -0.020* -0.022 -0.004 0.003 
 
(0.009) (0.008) (0.008) (0.009) (0.026) (0.003) (0.003) 
Mother works full time 0.024 0.118* 0.033 0.045 0.145 0.006 0.003 
 
(0.045) (0.044) (0.045) (0.049) (0.135) (0.018) (0.019) 
Father works full time -0.087 0.160* 0.033 -0.095 0.067 -0.045 -0.028 
 
(0.078) (0.071) (0.076) (0.088) (0.230) (0.030) (0.033) 
Closeness to mother 0.012 -0.019 -0.041 -0.047 0.061 -0.020 -0.010 
 
(0.030) (0.030) (0.028) (0.036) (0.086) (0.011) (0.012) 
Closeness to father -0.018 -0.014 -0.034 -0.024 0.126 -0.021* -0.022* 
 
(0.024) (0.024) (0.023) (0.029) (0.071) (0.009) (0.010) 
Skipped school 0.006 -0.005 0.006 0.000 0.023 0.000 -0.000 
 
(0.005) (0.004) (0.003) (0.007) (0.013) (0.001) (0.001) 
Grade repeated 0.131* -0.073 0.088 -0.102 0.026 0.056* 0.035 
 
(0.059) (0.057) (0.057) (0.068) (0.174) (0.023) (0.025) 
Attention problem 0.021 0.016 0.061* -0.001 -0.131* 0.008 0.011 
 
(0.020) (0.020) (0.019) (0.023) (0.060) (0.008) (0.008) 
TV hours -0.000 0.001 -0.001 -0.000 0.002 0.000 0.000 
 
(0.001) (0.001) (0.001) (0.001) (0.004) (0.000) (0.000) 
Play computer games 0.000 -0.000 -0.000 -0.003 0.020* 0.000 0.002 
 
(0.003) (0.003) (0.003) (0.003) (0.009) (0.001) (0.001) 
Hang with friends 0.055* 0.060* 0.087* 0.102* -0.082 0.001 -0.009 
 
(0.020) (0.019) (0.019) (0.021) (0.059) (0.008) (0.008) 
Play sports -0.030 0.176* 0.059 0.178* 0.130 -0.005 -0.011 
 
(0.039) (0.039) (0.038) (0.043) (0.116) (0.015) (0.017) 







Table 4 (contd.): Wave III Ordinary Least Squares and Probit Estimates of Other 
Outcomes 
                
  Smoke Alcohol Drugs Sex BMI Depressed Sad 
Felt depressed 0.016 0.000 -0.025 -0.059 0.023 0.107* 0.094* 
 
(0.035) (0.035) (0.034) (0.040) (0.103) (0.014) (0.015) 
Felt fearful 0.009 -0.035 -0.049 -0.078 0.063 0.064* 0.078* 
 
(0.038) (0.037) (0.037) (0.042) (0.113) (0.015) (0.016) 
Felt sad 0.023 0.090* 0.048 0.053 -0.064 0.045* 0.061* 
 
(0.037) (0.038) (0.037) (0.043) (0.111) (0.015) (0.016) 
Private school -0.055 -0.186* 0.060 -0.084 -0.169 -0.059* -0.065* 
 
(0.070) (0.069) (0.067) (0.072) (0.204) (0.028) (0.030) 
GPA -0.127* 0.024 -0.065* -0.154* -0.188* -0.015 0.003 
 
(0.026) (0.026) (0.025) (0.029) (0.077) (0.010) (0.011) 
PVT scores 0.001 0.011* 0.004* -0.003 -0.000 -0.000 0.000 
 
(0.001) (0.001) (0.001) (0.001) (0.004) (0.000) (0.000) 
Smoke 1.193* 0.023 0.160* 0.193* -0.052 -0.003 -0.023 
 
(0.065) (0.068) (0.057) (0.093) (0.184) (0.025) (0.027) 
Alcohol 0.287* 0.421* 0.244* 0.509* 0.046 -0.004 -0.010 
 
(0.046) (0.050) (0.045) (0.059) (0.140) (0.019) (0.020) 
Drugs 0.296* 0.098 0.437* 0.283* -0.398* 0.019 0.018 
 
(0.057) (0.062) (0.053) (0.082) (0.170) (0.023) (0.025) 
Sex 0.197* 0.028 0.020 0.634* 0.281 0.013 -0.005 
 
(0.052) (0.053) (0.050) (0.075) (0.153) (0.021) (0.022) 
BMI 
    
1.087* 
            (0.013)     
N 5415 6145 6114 6132 4782 6183 6182 
Notes: Standard errors shown in parentheses. OLS regression was performed in the cases of BMI and mental 
health (depressed and sad). For all other dependent variables, probit regressions were performed. Only 
coefficients with statistical significance in at least one regression are included in the table. Also included in each 
regression were controls for racial background, regional school dummies, and neighborhood variables. * 











Table 5: Wave IV Ordinary Least Squares and Probit Estimates 






Log Income Smoke Obesity 
Live with one parent -0.199* -0.190* -0.047 0.256* 0.004 
 
(0.041) (0.042) (0.024) (0.073) (0.081) 
Age 0.102* 0.132* 0.080* -0.155* -0.066* 
 
(0.013) (0.013) (0.007) (0.017) (0.017) 
Males -0.236* -0.201* 0.289* 0.159* 0.008 
 
(0.038) (0.037) (0.020) (0.046) (0.048) 
Black 0.157* 0.224* -0.029 -0.376* 0.077 
 
(0.054) (0.053) (0.030) (0.072) (0.069) 
No. of siblings -0.029* -0.009 0.005 -0.002 -0.013 
 
(0.013) (0.013) (0.007) (0.016) (0.017) 
Mother's education 0.118* 0.126* 0.014* -0.006 -0.034* 
 
(0.008) (0.008) (0.004) (0.010) (0.010) 
Mother works full time 0.039 0.061 0.062* -0.011 -0.034 
 
(0.040) (0.041) (0.023) (0.051) (0.052) 
Father works full time 0.186* 0.186* 0.075 -0.173* 0.030 
 
(0.066) (0.075) (0.040) (0.080) (0.089) 
Closeness to mother 0.015 0.025 0.034* 0.035 0.046 
 
(0.025) (0.026) (0.015) (0.032) (0.034) 
Closeness to father 0.001 0.042* -0.012 0.003 -0.026 
 
(0.021) (0.021) (0.012) (0.026) (0.027) 
Skipped school -0.007* -0.012* -0.001 0.003 0.003 
 
(0.003) (0.005) (0.001) (0.003) (0.005) 
Grade repeated -0.406* -0.488* -0.206* 0.237* -0.097 
 
(0.048) (0.059) (0.030) (0.062) (0.067) 
Attention problem 0.001 0.003 -0.010 -0.014 -0.054* 
 
(0.017) (0.018) (0.010) (0.022) (0.023) 
TV hours -0.000 -0.001 -0.002* 0.002 0.001 
 
(0.001) (0.001) (0.000) (0.001) (0.001) 
Play computer games -0.005* -0.012* -0.003* -0.000 0.005 
 
(0.002) (0.003) (0.001) (0.003) (0.003) 
Hang with friends -0.010 -0.018 0.039* 0.089* -0.012 
 
(0.018) (0.018) (0.010) (0.022) (0.023) 
Play sports 0.187* 0.150* 0.066* -0.080 0.096* 
 
(0.036) (0.035) (0.019) (0.044) (0.045) 






Table 5 (contd.): Wave IV Ordinary Least Squares and Probit Estimates 






Log Income Smoke Obesity 
Felt depressed -0.044 0.011 0.017 0.061 0.002 
 
(0.031) (0.032) (0.018) (0.038) (0.040) 
Felt fearful 0.000 -0.007 -0.068* -0.050 0.012 
 
(0.034) (0.035) (0.019) (0.041) (0.044) 
Felt sad 0.014 -0.007 -0.058* -0.005 -0.026 
 
(0.033) (0.035) (0.019) (0.041) (0.043) 
Private school 0.197* 0.186* 0.029 -0.104 -0.174* 
 
(0.077) (0.061) (0.034) (0.085) (0.084) 
GPA 0.375* 0.554* 0.109* -0.207* -0.109* 
 
(0.023) (0.024) (0.013) (0.028) (0.030) 
PVT scores 0.018* 0.017* 0.002* -0.000 -0.001 
 
(0.001) (0.001) (0.000) (0.001) (0.001) 
Smoke -0.251* -0.321* -0.103* 0.676* 0.084 
 
(0.052) (0.058) (0.031) (0.060) (0.071) 
Alcohol 0.001 0.076 0.018 0.025 -0.046 
 
(0.043) (0.042) (0.023) (0.052) (0.054) 
Drugs -0.006 -0.072 0.014 0.177* -0.143* 
 
(0.050) (0.052) (0.029) (0.060) (0.066) 
Sex -0.192* -0.279* -0.008 0.268* -0.043 
 
(0.045) (0.047) (0.026) (0.056) (0.059) 
BMI 
    
0.238* 
          (0.007) 
N 7336 7336 4936 5415 4782 
Notes: Standard errors shown in parentheses. OLS regression was performed in the case of log of Income. For all other 
dependent variables, probit regressions were performed. Only coefficients with statistical significance in at least one 
regression are included in the table. Also included in each regression were controls for racial background, regional school 











Table 6: Propensity Score Matching Estimates of a Disruption in Parental Co-Habitation on  
Multiple Outcomes of Adolescents 
           Wave II Wave III Wave IV     
 
2-NN K-D 2-NN K-D 2-NN K-D N 
  ATT ATT ATT ATT ATT ATT Treated Untreated 
Academics 




(0.055) (0.045) (0.057) (0.046) 





   
(0.587) (0.481) 





   
(0.013) (0.011) 
    Ever attended college 
    
-0.049* -0.050* 1653 5683 
     
(0.016) (0.013) 
  Has college degree 
    
-0.052* -0.053* 1653 5683 
     
(0.016) (0.013) 






   
(0.015) (0.013) 
    Log Income 
  
-0.188 -0.154 -0.059 -0.047 999 3937 
   
(0.159) (0.133) (0.032) (0.026) 
  Risky behavior                 
Smoke 0.016 0.024 0.029 0.048 0.062* 0.072* 454 4961 
 
(0.025) (0.021) (0.030) (0.024) (0.026) (0.022) 




(0.027) (0.022) (0.024) (0.019) 




(0.025) (0.020) (0.024) (0.020) 




(0.028) (0.023) (0.019) (0.015) 
    Health and mental 
health                 
BMI/Obesity 0.05 -0.058 0.021 0.011 0.000 -0.002 387 4395 
 
(0.300) (0.255) (0.438) (0.367) (0.031) (0.026) 




(0.043) (0.037) (0.037) (0.032) 
    Felt sad 0.012 0.025 0.029 0.017 
  
526 5656 
  (0.041) (0.033) (0.040) (0.033)         
Notes: ATT corresponds to the estimate of the average treatment on the treated. Standard errors shown in parentheses. 2-NN 
indicates a 2 nearest neighbors weighting method and K-D indicates use of a kernel density weighting method (with a normal 
distribution kernel smoothing function using a bandwidth of 0.6). Untreated sample sizes correspond to use of K-D. * indicates 










Social ties or social networks could play a beneficial role in the development of one‟s 
physiological health and psychological well being.  Past work found evidence indicating 
that social network groups are important for adolescent well being along different 
dimensions of health economics and labor outcomes. The most studied to date among 
these are the effects of peer groups on one‟s own behavior and outcomes. The literature 
on peer effects supports the hypothesis that peers have an influence on one‟s academic 
performance (Arcidiacono and Nicholson, 2005; Foster, 2006; Hanushek, Kain, 
Markman & Rivkin, 2003; Hoxby, 2000; Robertson and Symons, 2003; Sacerdote, 2001; 
Zimmerman, 2003 among others). Several others have analyzed peer effects on 
adolescents‟ risk behavior and substance use (Clark & Loheac, 2007; Harris & Lopez-
Valcarcel, 2008; Lundborg, 2006). Evans, Oates & Schwab (1992) find statistically 
significant peer group effects on teenage pregnancy and school drop-out behavior. 
Gaviria & Raphael (2001) find considerable peer effects on both substance use and 
dropping out of high school for adolescents. More recently researchers found significant 
“social network” effects on obesity and weight status (Christakis & Fowler, 2007, 2008; 
Halliday & Kwak, 2009; Renna, Grafova & Thakur, 2008; Trogdon, Nonnemaker & Pais, 
2008). 
Researchers have defined peer groups in many different ways. Most researchers 
have relied on broad definitions of peer groups namely based on neighborhood and 
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geographic proximity (Case & Katz 1991, Evans, Oates & Schwab, 1992; Norton, 
Lindrooth & Ennett, 1998,), and school/grade level peers (Clark & Loheac, 2007; Gaviria 
& Raphael, 2001; Lundborg, 2006; Powell, Taurus & Ross, 2005;). Some researchers 
have also relied on the random assignment of roommates in colleges as the appropriate 
reference group (Duncan, Boisjoly, Kremer, Levy & Eccles, 2005; Kremer & Levy, 
2003; Sacerdote, 2001; Zimmerman, 2003). More recently, some researchers have taken 
advantage of the comprehensive nature of the Add Health data set to define peer groups 
as comprising of self-nominated friends of the adolescents (Halliday & Kwak, 2009; 
Renna, Grafova & Thakur, 2008; Trogdon, Nonnemaker & Pais, 2008; among others). 
With different definitions of peer groups, results are likely to vary based on the relation 
of the group to the individual. The novel purpose of our paper is to look at the effects of 
several types of social network groups simultaneously on adolescent mental health, an 
increasingly important but less well studied outcome in the literature. 
Regardless of how a peer group is defined, the researcher faces challenges in 
properly identifying peer groups. Foremost, “group behavior”, “social interactions”, or 
“peer effects” needs to be defined carefully. These types of social effects have three 
components – endogenous effects, exogenous or contextual effects and correlated effects 
(Manski, 1993, 2000). The endogenous effects exist when an individual‟s behavior 
depends on the behavior of his or her reference group. Contextual effects arise if an 
individual‟s behavior depends on the exogenous characteristics of the group to which he 
or she belongs. There are correlated effects if an individual behaves similar to others in 
the group because they share similar individual characteristics. To identify the causality 
of peer effects many researchers have ignored or assumed away contextual or exogenous 
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effects (Gaviria & Raphael, 2001; Norton, Lindrooth & Ennett, 1998; Powell, Taurus & 
Ross, 2005; Trogdon, Nonnemaker & Pais, 2008). The main challenge then is to 
distinguish endogenous effects from correlated effects. Researchers have mostly relied on 
the inclusion of school fixed effects, thus accounting for unobserved school 
characteristics that might affect a student and his or her peers (Arcidiacono & Nicholson, 
2005; Christakis & Fowler, 2007; Clark & Loheac, 2007; Renna, Grafova & Thakur, 
2008; Trogdon, Nonnemaker & Pais, 2008; among others). Some others have relied on 
instrumental variables (IV) approach typically using peers‟ parents‟ characteristics as 
instruments (Gaviria & Raphael, 2001; Lundborg, 2006; Powell, Taurus & Ross, 2005; 
Trogdon, Nonnemaker & Pais, 2008). As such, simultaneity or the “reflection problem” 
(Manski, 1993) is reduced. However, the IV results in most cases are not robust and 
instruments used are either weak or fail to meet the assumption of excludability. To 
address this problem of bi-directionality, some have also used lagged peer measure of 
peer behavior (Christakis & Fowler, 2008; Clark & Loheac, 2007; Trogdon, Nonnemaker 
& Pais, 2008). Finally, some researchers have used randomly assigned college 
roommates to mimic a natural experimental design (Duncan, Boisjoly, Kremer, Levy & 
Eccles, 2005; Kremer & Levy, 2003; Sacerdote, 2001; Zimmerman, 2003) to reduce 
selection issues. 
Given the absence of a natural experiment within our data, the emphasis of our 
paper is not purging endogeneity or selection issues entirely from the model, but on 
quantifying and comparing the relative effects of different types of social networks. We 
contend that the tendency for endogeneity with respect to adolescents is less problematic 
when looking at school, parental or neighborhood effects, especially with the inclusion of 
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a rich set of covariates. Nonetheless, for peer groups (the social network component that 
is most likely to suffer from endogeneity), we implement the IV method in addition to 
ordinary least squares (OLS) estimation. Also, with the use of a rich set of covariates in 
our model, we intend to minimize the effect of selection issues. 
Mental health is a key indicator of an adolescent‟s current and future well being. 
Ill mental health could lead to mental disorders, poor general health, risk behavioral 
outcomes, disruptive and criminal behavior (Fletcher, 2009; Needham, 2007; Saluja, 
Iachan, Scheidt, Overpeck, Sun & Giedd, 2004), decreased human capital accumulation 
and thus lower academic outcomes, and lower socioeconomic status (Bernd, Koran, 
Finkelstein, Gelenberg, Kornstein, Miller et al., 2000; Ettner et al., 1997; Fletcher, 2008, 
2007). Moreover it is a testable hypothesis that support from an enlarged social network 
in addition to friends or peers could have an influence on one‟s mental well being. There 
is statistical evidence that monitoring by, involvement of, and support from parents, and 
support from teachers and peers have significant impacts on adolescent mental well being 
(Walsh, Harel-Fisch & Fogel-Grinvald, 2010). The adolescent transition period linking 
childhood to adulthood is vital since individuals experience major physical, cognitive, 
emotional, and social changes that highlight the importance of protective factors during 
that period (Cohen, 1987; Cohen & Wills, 1985; Dumont & Provost, 1998). Sociologists 
theorize two channels through which social support can influence and individual‟s mental 
well being: one, the principal effect model, whereby an individual feels positively 
because of social support: and two, the stress buffering effect, whereby social support 
offsets the impact of stress on health (Cohen, 1987). However, to establish a causal effect 
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on mental health is more challenging than other health outcomes of an individual 
(Kawachi & Berkman, 2001). 
A positive parent-child relation early in life is a key to healthy mental 
development of children (Ainsworth, Blehar, Waters & Wall, 1978; Bowlby, 1980). 
However, excessive parental control could be counter-effective and lead to depressive 
symptoms (De Ross, Marrinan, Schattner & Gullone, 1999; Donnelly, 1999). Moreover, 
parental support is more effective for younger adolescents compared to others (Helsen, 
Vollebergh & Meeus, 2000). There is also evidence of significant interaction between 
peers and parental support. Peers act as protective factors in the presence of high parental 
support, but could act as risk factors when parental support is lacking (Dubois, Bull, 
Sherman & Roberts, 1998; Dubois, Burk-Braxton, Swenson, Tevendale & Hardesty, 
2002; Young, Berenson, Cohen & Garcia, 2005). Apart from parents and peers, a positive 
school climate has also been documented to reduce depression (LaRusso, Romer & 
Selman, 2008). Adolescents exposed to a positive school climate have been reported to 
experience lower mental health problems. Mutual respect between students and teachers 
is a strong predictor of not just academic efficiency but also lower mental health 
problems (Burton, Stice & Seeley, 2004; Ryan & Patrick, 2001; Welsh, 2001). A healthy 
school climate mediated by teachers cultivates a better connection between students and 
schools and leads to lower levels of distress and depression, lower risky behavior and 
substance use (Bonny, Britto, Klostermann, Hornung & Slap, 2000; Resnick, Bearman, 
Blum, Bauman, Harris, Jones et al., 1997). 
The empirical literature on peer effects has focused mostly on academic and risk 
behavioral outcomes of adolescents, with little or no attention on the increasingly 
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important mental health outcome. Studies on social network groups as an indicator of 
adolescent mental well being mostly focus on each group separately. Moreover, most of 
these studies are cross-sectional and are constrained by data paucity. We add to this 
growing literature by analyzing peer group effects (peer effects and peer support) and the 
effects of three other social support groups on adolescent mental health at two points in 
time, and for three different cohorts. Our study‟s core innovation lies in the conceptual 
testing of the hypothesis that an enlarged social network is multi-dimensional to 
encompass peers, parents, teachers, and neighborhood. Drawing from the response 
surface methodology, we strive to isolate and compare the effects of each of these groups 
on adolescent mental health. We take advantage of the richness of the Add Health data 
set which is a longitudinal survey of nationally representative sample of young adults in 
grades 7 – 12 in the initial wave. The richness and longitudinal nature of the data enable 
us to use relevant information on support from multiple social networks, and investigate 
mental health as an outcome at two points in time. Moreover, it allows us to control for a 
rich set of covariates at the individual level. A mental health index is computed using a 
factor analysis from the survey responses obtained on 19 of the 20 questions set by the 
Center of Epidemiological Studies Depression Scale. Peers‟ mental health index is 
computed in a similar fashion and averaged over 10 self-nominated friends. Peer support 
is based on one question and the indices for support from teachers, parents, and 
neighborhood are also computed using a factor analysis on different items. To allow for 
differential effects by age, separate models are estimated for adolescents in grades 7-8, 9-
10, and 11-12. We find positive and significant effects of lack of support from peers, 
school, parents, and neighborhood on adolescents‟ ill mental health. Peer effects are not 
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significant in any of the specifications. The effects of school and parents are highest for 
the middle cohort. Because of the likely endogeneity of peer group formation, we also 
use an instrumental variables approach with friction in peers‟ parents‟ relationship and 
their alcohol consumption as potential instruments for peers‟ mental health and obtain 
similar results. However, peer support is not significant anymore. In general, these results 
suggest that factors relating to school environments and neighborhood, and parenting are 
of significant importance in determining adolescent mental health. 
The rest of the paper proceeds as follows. Section II discusses the data and in Section 
III, the empirical strategy used is briefly discussed. Section IV presents a discussion of 
the results while Section V offers some concluding remarks. 
Data 
We use data from the National Longitudinal Survey of Adolescent Health (Add Health) 
that was conducted by the Carolina Population Center of the University of North Carolina 
at Chapel Hill. Add Health is a longitudinal survey of nationally representative sample of 
young adults and is one of the largest national surveys containing detail information 
about adolescents‟ personal characteristics, daily activities, families, friends, romantic 
partners, health, risk behavior, schools, neighborhoods, and communities.
7
 The initial 
wave of interviews was conducted in 1994/95 when adolescents were in grades 7 through 
12. There were follow-up interviews in three subsequent waves (1996, 2002, and 2008). 
The final wave of data collection was completed in 2008; however a full set of variables 
was released recently. In addition, there are separate questionnaires for parents, school 
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administrators, siblings, and self-nominated friends.
8
 The richness of the data and its 
longitudinal nature allow us to have a dynamic look at the lives of children as they 
transition into adulthood, and to control for a large set of individual, family, school, and 
environmental characteristics in our analysis. 
Our outcome variable is obtained from both Waves I & II and our independent 
variables are all derived from Wave I data. 
Outcome Variable – Mental Health Index 
While creating the mental health index, we rely on nineteen of the twenty questions from 
the Center of Epidemiological Studies Depression (CES-D) Scale. Adolescents were 
asked to report how often in the past week they experienced each of the nineteen 
symptoms, and received a score between zero and three for each question.
9
 A score of 
zero indicates „never or rarely‟, one indicates „sometimes‟, two indicates „a lot of the 
time‟, and 3 indicates „most of the time or all of the time‟. The scoring of the positive 
items was reverse coded. The CES-D Scale is constructed by adding up the values of 
each of each of the nineteen questions and has been widely used by researchers to 
examine depression (Fletcher, 2009, 2008; Radoff, 1977; Roberts, Lewinsohn, Seeley, 
1991). However, in our paper, rather than arbitrarily placing equal weight on each 
component, we use a factor analysis on these nineteen items to create a mental health 
index.
10
 The questions are available in both Waves I & II, but only a subset of these is 
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available in Wave III. For consistency, we thus focus only on Waves I & II mental health 
outcomes. 
Peer Groups 
One of the distinct features of the Add Health data set is the extensive information 
available about friendship networks. Adolescents were asked to nominate up to five male 
and five female friends, both in the same school and outside of school. The nominated 
friends who were in the same school were also interviewed, but those outside school were 
not. Thus we do not include friends who do not belong to the sample schools in our 
analysis. Adolescents were not constrained to nominate ten friends and in most cases, less 
than five male and five female friends were nominated. There are also cases where no 
friend was nominated. The friendship nominations could also include romantic partners. 
Peer Effects: Adolescents were asked to nominate friends in each of waves I, II & 
III. However, we restrict our analysis to only Wave I friendship formation. Since 
nominated friends within the sample schools were also interviewed, we are able to 
construct the mental health index of each of the 10 friends in a similar fashion that we 
used for the respondents. We then average over (up to) 10 friends to create the peer group 
mental health index. 
Peer Support: To create the peer support measure, we rely on the question about 
one‟s perception about friends‟ caring nature with a score of one indicating “not at all” 
and five indicating “very much”. The scores were reverse coded with a high score 






All respondents were asked questions on their progress and general feelings about school. 
We create the school support index based on answers to six questions, once again using a 
factor analysis.
11
 Students were asked to score on a scale of one through five how much 
they agree or disagree to each of these questions. A score of one indicates „strongly 
agree‟, two indicates „agree‟, three indicates „neither agree nor disagree‟, four indicates 
„disagree‟ and five indicates „strongly disagree‟. The answers to the positive questions 
were reverse coded to maintain consistency. Thus, a higher value of school support index 
indicates less or lack of support from school and a lower value indicates higher support. 
Parental Support 
While creating the parental support index, we rely on adolescents‟ perceived relationship 
with their parents. Once again we use a scale of one through five where one indicates 
„strongly agree‟ and five indicates „strongly disagree‟ to score the responses to statements 
they agreed or disagreed to regarding their relationship with parents.
12
 We used five items 
for mother and three for father to compute the indices for both using a factor analysis, 
and then averaged over both to create the parental support index. 
Neighborhood Support 
For the neighborhood support index we rely on answers to four questions regarding 
respondents‟ perception about them being a part of the neighborhood.
13
 The scores of two 
of these as before ranged on a scale of 1 through 5 and the remaining two were binary 
responses. We construct the neighborhood support index using factor analysis on these 
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 See Appendix I for a description of the questions used to create the school support index. 
12
 See Appendix I for a description of the questions used to create the parental support index. 
13
 See Appendix I for a description of the questions used to create the neighborhood support index. 
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four items. A lower score indicates higher support from neighborhood and a higher score 
indicates lower or lack of support. 
Thus a higher mental health index for peers indicates higher mental illness of 
friends, and for all of our support groups, namely peers, school, parents, and 
neighborhood, a higher value indicates lack of support from each of these groups. 
Other Independent Variables 
For our analysis, we control for a wide variety of adolescent characteristics and behaviors 
at or before the time of the first survey. Since we look at the effects of social networks to 
which the adolescents belong in the first wave of the survey, we avoid covariates at later 
points in time. This is because subsequent adolescent behaviors used as covariates could 
themselves be affected by prior social network groups. We include demographic 
variables, namely age, gender, racial background, and number of siblings. Since there are 
a number of cases where an individual did not nominate any friend, we control for the 
number of friends one has nominated. More specifically, we include a dummy variable 
indicating one friend nomination and another dummy indicating more than one friend 
nomination with zero friend nomination being the omitted category. We also include 
mother‟s education levels, whether mother and father work full time, total family income, 
information about friction in parents‟ relationship, and parents‟ alcohol consumption. 
Information about parents was mostly obtained from the parent questionnaire collected in 
Wave I. Adolescents were asked in detail about their school and daily activities which 
enables us to include the number of days they skipped school without an excuse, 
indicators of whether they repeated any grade, had difficulty paying attention in class, 
had difficulty getting homework done, and number of hours spent watching television. 
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We also control for their GPA at the time of the initial survey, and indicators of whether 
they played sports, went to church, whether they indulged in risky behaviors like 
smoking, drinking, drug use and sexual activities, and whether they were obese or 




We draw our sample from the 20,745 adolescents who were interviewed for the initial in-
home survey. Out of these individuals, 14,838 responded to the Wave II survey. 
Individuals who did not complete Wave II survey are omitted from our analysis since we 
wish to follow the same individuals in order to investigate the effect of social networks 
on their mental health over time. While nominating friends, we drop friends who did not 
go to the sample schools as the respondents. Finally, conditioning on non-missing values 
for all of our included covariates resulted in a sample size of 9,051. Furthermore, in parts 
of our analysis we divide individuals in three different groups based on grades seven 
through eight, nine through ten, and eleven through twelve. 
Table 7 displays the sample means and standard deviations of each of the covariates 
for three different groups. Group (i) is the full sample including individuals in all age 
groups. Groups (ii), (iii), and (iv) are made up of individuals in grades 7 through 8, 9 
through 10, and 11 through 12 respectively. 
Methodology 
We seek to establish the effects on peer group behavior, and support from peers, schools, 
parents and neighborhoods on adolescent mental health. We draw our analysis from the 
Response Surface Methodology (RSM) that aims to determine the optimum combination 
of factors yielding a desired response. A RSM is one where the response variable is a 
                                                          
14
 For a full description of the covariates, see Appendix II. 
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function of first or second degree polynomials. The methodology consists of fitting data 
to form a designed experiment and using regression models and optimization methods to 
obtain an optimal response (Carley, Kamneva & Reminga, 2004). 
Inspired by the RSM, our model takes the following form: 





2 + 𝛼12 𝑃𝑅  𝑆𝐶𝐻 + 𝛼13 𝑃𝑅  𝑃 
+ 𝛼14 𝑃𝑅  𝑁𝐺𝐻 + 𝛼23 𝑆𝐶𝐻  𝑃 + 𝛼24 𝑆𝐶𝐻  𝑁𝐺𝐻 + 𝛼34 𝑃  𝑁𝐺𝐻 
+ 𝑋 
where, 
𝑀𝐻𝐼 = mental health index, 𝑃𝑒𝑒𝑟 = peer effects, 𝑃𝑅 = peer support (lack of), 𝑆𝐶𝐻 = 
school support (lack of), 𝑃 = parental support (lack of), and 𝑁𝐺𝐻 = neighborhood support 
(lack of), and 𝑋 is a full set of covariates. 
To obtain the total effects of these social network groups holding the others 
constant, we evaluate the effects at the mean values for each group. 
𝜕𝑀𝐻𝐼
𝜕𝑃𝑅
= 𝛼1 + 2𝛼11𝑃𝑅    + 𝛼12𝑆𝐶𝐻      + 𝛼13𝑃 + 𝛼14𝑁𝐺𝐻       
𝜕𝑀𝐻𝐼
𝜕𝑆𝐶𝐻
= 𝛼2 + 2𝛼22𝑆𝐶𝐻      + 𝛼12𝑃𝑅    + 𝛼23𝑃 + 𝛼24𝑁𝐺𝐻       
𝜕𝑀𝐻𝐼
𝜕𝑃
= 𝛼3 + 2𝛼33𝑃 + 𝛼13𝑃𝑅    + 𝛼23𝑆𝐶𝐻      + 𝛼34𝑁𝐺𝐻       
𝜕𝑀𝐻𝐼
𝜕𝑁𝐺𝐻
= 𝛼4 + 2𝛼44𝑁𝐺𝐻      + 𝛼14𝑃𝑅    + 𝛼24𝑆𝐶𝐻      + 𝛼34𝑃  
 
In practice, in order to better compare the magnitudes of influence of support 
from each social group, we normalize the indices for peer groups, school, parents, and 
46 
 
neighborhood to mean zero and standard deviation one. Thus, the marginal effects of 
support from each of the groups reduce to simply𝛼1, 𝛼2, 𝛼3, and 𝛼4 respectively. These 
represent the effects (in terms of standard deviations of one‟s own mental health index) of 
increasing support from one group (or mental health of one‟s peers) by one standard 
deviation. 
The baseline model consists of only first degree polynomials, and we then present 
the full model with interactions between each social network group. We first use OLS 
regressions to analyze the effects of social network groups on adolescent mental health. 
Since peer group formation could be endogenous, thus we also use an IV 
approach with information on friend‟s parents‟ characteristics as instruments. We use 
information about friction in friends‟ parents‟ relationship, and their parents‟ alcohol 
consumption as valid instruments. Unsuccessful attempts were made at finding valid 
instruments for the other social network groups, namely school, parents, and 
neighborhood. However, these other social network groups are less likely to suffer from 
endogeneity since a young adult either cannot or typically does not choose his parents, 
school, and neighborhood. With the inclusion of a rich set of individual, family and 
school level controls, we therefore treat these groups as being exogenous. 
One of the core novelties of our paper is that we also analyze the impact on mental 
health at different age groups. Since adolescents go through physical, psychological, and 
social changes while growing up, they react differently at different age groups. 
Consequently we divide our sample into three categories; one the youngest cohort in 
grades 7 and 8, two in grades 9 and 10 and the oldest cohort in grades 11 and 12 during 
the time of the initial survey. The effects of social network groups may also diminish or 
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potentially increase with time. To investigate this, we look at mental health outcomes 
contemporaneously as well as a year later. More specifically, we use Wave I peer group 
information and support from peers and other social networks to analyze the effects on 
mental health in Wave I and a year later in Wave II. 
Results 
OLS Estimation Results 
Table 8 presents the baseline OLS results for all individuals for outcomes in Waves I and 
II. In Wave I, peer groups do not have a significant effect on an individual‟s mental 
health. However, support from peers, schools, parents, and neighborhoods have a positive 
and significant effect. The less the support from either of these groups, the higher is the 
mental health index. As noted previously, a higher value for the mental health index 
suggests ill mental health. Mental health in Wave II is impacted by an individual‟s social 
network in a similar fashion, but the coefficients on schools, parents, and neighborhoods 
become smaller and that on peer support become higher. The baseline OLS results 
suggest that peer effects are not significant, whereas lack of support from peers, school, 
parents, and neighborhood significantly increases one‟s mental health problems. 
Estimation results for several of the covariates are also worth noting. In general, 
for Wave I, males are less likely to be suffering from mental health problems, while 
Hispanics and Asians are more likely to suffer. It is interesting to note that having more 
than one friend significantly increases one‟s mental health problem. Also, mother‟s 
education level and total family income significantly reduces the mental health index. 
Other covariates like difficulty paying attention in school, trouble getting homework 
done, using drugs and indulging in sexual activities significantly increases one‟s mental 
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health index. On the contrary, playing sports and a good general health have negative and 
significant effects on the mental health index. Mental health in Wave II is impacted in a 
similar fashion with a few exceptions. Having one friend significantly reduces mental 
illness. Also, church attendance significantly decreases the mental health index. 
We now expand our regression model to include first order interaction terms 
across social network/support groups.
15
 These results, using Wave I data are shown in 
Table 9. For comparison, the first column represents results from the baseline model 
(from Table 2) and the second column represents those from the model with interaction 
terms. The main findings from each model are very similar. A couple of the interaction 
terms in the expanded model are indeed significant. However, since we have normalized 
the support group indices to have means of zero and standard deviations of one, the 
partial effect of each variable, evaluated at the mean, is equivalent to the coefficient on 
that variable alone. Using the full sample, the coefficients on peers, school, parents, and 
neighborhood are not statistically different across the two models. Peer effects are not 
significant in either model, while effects of lack of support from each group are positive 
and significant. It is interesting to note that the interaction between peers and parental 
support and that between peers and school support are negative. Despite the fact that 
more peer and parental support, and more peer and school support are individually 
beneficial, their interactions work in the opposite direction. 
In order to investigate the possibility that components of social networks affect 
mental health differentially depending on an adolescent‟s age, we carried out a similar 
analysis using sub-samples of Wave I data by grade levels. The second, third, and fourth 
                                                          
15
 Only the coefficients for the support groups are reported, however the full set of results is 
available upon request. 
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sets of columns in Table 9 present these results for grades 7-8, 9-10 and 11-12, 
respectively. Some differences across grade levels are found. Lack of neighborhood 
support is insignificant for those in grades 7 – 8 and positive and significant for those in 
grades 9 – 10 and 11 – 12.  Lack of peer support is not significant for those in grades 10 – 
12 in both the baseline model and the model with the interaction terms. The coefficient 
on school squared is insignificant for grades 7 – 8 and for grades 11 – 12. One reason for 
this insignificance could be the small sample size for the youngest cohort. Another reason 
could be that individuals in grades 7 – 8 are the youngest cohort and less sensitive in 
contrast to the older cohorts who are likely to be more sensitive to the consequences of a 
positive school environment (LaRusso, 2004). We also find that the coefficients of school 
and parents are larger for those in grades 7 – 8 than others. Adolescents in grades 7 – 8 
are likely to be more sensitive to support groups since they are in the transition phase 
between childhood and adulthood. However, we also find that for these individuals, 
neighborhood has no effect on their mental health. 
Table 10 presents the results of the overall sample and the grade level sub-
samples for the mental health outcome in Wave II.
16
 As in Table 9, the first column 
represents results from the baseline model and the second column represents those from 
the model with interactions. Peer support is significant for all groups and marginally 
significant for those in grades 7 – 8. School and parents have positive and significant 
effects on mental health in both models for the full sample, and for all grade levels. As 
before, these effects are greatest for those in grades 7 – 8. For those in grades 7 – 8, 
neighborhood is once again insignificant for both models. 
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 Only the coefficients for the support groups are reported, however the full set of results is 
available upon request. 
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IV Estimation Results 
Our results so far show no significant effects of peer group mental health on one‟s own 
mental health. Furthermore, the point estimates on this variable have generally been 
smaller than those found on the social network support variables. Peer group formation is 
likely to be endogenous and suffer from the selection issue. However, the resulting bias is 
likely to be small here, given our generally small and insignificant estimates of the effect 
of peers‟ mental health and the expected upward bias resulting from the endogeneity of 
this variable. Nonetheless, we now turn to an instrumental variables approach for our 
analysis. We use two potential instruments: 1) information about friction in friends‟ 
parents‟ relationship; and 2) alcohol consumption of friends‟ parents. In the parent 
questionnaire available only in Wave I, parents were asked how much they fight with 
each other and how often do they consume alcohol. These responses were averaged over 
up to ten reported friends to obtain the instruments for peer group mental health. In order 
to be valid instruments, these variables must be correlated with friends‟ mental health 
index (conditional on all of the covariates), and must be otherwise unrelated to the 
individuals‟ mental health. The instruments are significant in the first stage for most of 
the specifications. While the exogeneity assumption of the instruments is not directly 
testable, the two instruments pass the test for over-identifying restrictions. The p-values 
of the Sargan test greater than 0.1 in all cases implying that we fail to reject the null 
hypothesis. 
Table 11 presents the IV results for the full sample and all grade level groups and 
for outcomes in both Waves I and II.
17
 Encouragingly, the results are generally consistent 
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 Only the coefficients for the support groups are reported, however the full set of results is 
available upon request. First stage results are not reported, but are available upon request. 
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with those found using OLS. For all the sub samples, effect of lack of peer support is 
insignificant whereas school and parents have a positive and significant effect on mental 
health in both Waves I and II, except for Wave II mental health for those in grades 7 – 8 
and 11 – 12. Lack of neighborhood support is positive and significant for both Waves I 
and II outcomes only for those in grades 11 – 12. However, it has a negative and 
significant effect on Wave I mental health for those in grades 9 – 10. Overall, the effect 
of lack of school support is greatest for those in grades 9 – 10 and that of parental support 
is greatest for those in grades 7 – 8. The IV results are similar to the baseline OLS results, 
and the IV estimates in general are smaller than the OLS estimates implying that some of 
the OLS results could be biased upwards. These results suggest that overall, lack of 
support from parents and school environment lead to higher mental illness of adolescents. 
Peer effects and peer support are not significant and neighborhood is significant only for 
the oldest cohort. 
Conclusion 
Mental health is a key indicator of adolescent well being. Ill mental health may lead to 
mental health disorders, delinquent and risky behaviors, and poor academic and 
economic outcomes, among others. As a result it is essential to understand the correlates 
of ill mental health and how influences from social network groups could affect 
adolescent mental health. While past literature exclusively focused on the importance of 
social network groups on adolescent outcomes such as academic achievement, risk 
behavior, and obesity, mental health as an increasingly pivotal health outcome has 
received anemic attention. Moreover, most of the literature focuses on network groups 
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separately and not on all of the social network influences and their interactions at the 
same time. Our timely paper fills these important voids in the relevant literature. 
This paper investigates the effects of an enlarged adolescent social network 
comprising of peers, schools, parents, and neighborhoods on adolescent mental health at 
two different time periods. Using data from the National Longitudinal Survey of 
Adolescent Health, one of the largest national longitudinal data set of young adults, 
allows us to control for a rich set of covariates including demographics, detail daily 
activities, risk behaviors, and parental characteristics among other things. We also divide 
our sample in three groups comprising of adolescents in grades 7 – 8, 9 – 10, and 11 – 12 
since we are interested to see how mental health is affected at different age groups. Apart 
from the baseline OLS estimations, we also construct and estimate models including 
interaction terms and using an IV approach. 
We find evidence that support from schools and parents are important for 
adolescent mental health. Generally, according to point estimates, lack of support from 
any of these social groups leads to ill mental health of adolescents. However, peer effects, 
peer support and neighborhood support are not significant predictors of mental health 
using an IV approach with the only exception of significant neighborhood support for 
those in grades 11 – 12. The effect of lack of school support is greatest for adolescents in 
grades 9 – 10 and lack of parental support is greatest for those in grades 7 – 8, implying 
that schools and parents are more important during the early years of adolescence than 
late adolescence. This result should be kept in mind when developing curriculum or 
health services related policies in middle schools and high schools. 
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In our study, the network group most likely to suffer from endogeneity and 
selection problems is the peer group. However, instead of focusing on purging our model 
entirely of these problems, we focus on the issue of estimating and comparing the 
magnitudes and effects of multiple types of social networks. We use an IV approach in 
addition to OLS to address endogenous peer group formation, but nonetheless we 
acknowledge that our model could still suffer from selection issues. Finally, we use a rich 
set of individual and school level covariates to minimize selection issues that researches 
in this line of research must confront. 
This is a first attempt in understanding the influences of an enlarged social 
network on adolescent mental health. However, it should be kept in mind that mental 
health indicators are self-reported and so should be interpreted with caution. Further 
research in this area would require testing the validity of our results on clinical diagnosis 













Table 7: Descriptive Statistics 
       All Grades 7-8 Grades 9-10 Grades 11-12 
 
Mean Mean Mean Mean 
  (Std. Dev.) (Std. Dev.) (Std. Dev.) (Std. Dev.) 
MHI Wave I 5.061 4.235 4.888 5.492 
 
(3.715) (3.191) (3.657) (3.872) 
MHI Wave II 5.085 4.240 5.077 5.485 
 
(3.781) (3.399) (3.814) (3.855) 
Peer MHI 1.609 1.167 1.497 1.853 
 
(3.210) (2.716) (3.006) (3.489) 
Peer support (lack of) 1.703 1.717 1.701 1.699 
 
(0.745) (0.763) (0.733) (0.747) 
School support (lack of) 7.527 7.126 7.402 7.765 
 
(2.299) (2.192) (2.267) (2.332) 
Parental support (lack of) 5.507 4.843 5.398 5.829 
 
(1.960) (1.664) (1.903) (2.031) 
Neighborhood support (lack of) 2.714 2.498 2.668 2.826 
 
(1.183) (1.185) (1.166) (1.182) 
Age 15.871 13.396 15.111 17.332 
 
(1.657) (0.415) (0.570) (0.822) 
Males` 0.516 0.454 0.499 0.551 
 
(0.499) (0.498) (0.500) (0.497) 
Whites 0.666 0.709 0.723 0.608 
 
(0.471) (0.454) (0.447) (0.488) 
Blacks 0.136 0.154 0.125 0.139 
 
(0.343) (0.361) (0.331) (0.345) 
Hispanics 0.129 0.096 0.118 0.149 
 
(0.335) (0.295) (0.322) (0.356) 
Asians 0.077 0.044 0.046 0.111 
 
(0.266) (0.206) (0.209) (0.315) 
Other races 0.000 0 0.000 0.000 
 
(0.023) 0 (0.017) (0.030) 
Sibings 1.660 1.506 1.611 1.753 
 
(1.335) (1.231) (1.265) (1.412) 
Mother's education 5.653 5.782 5.692 5.578 
 
(2.302) (2.224) (2.276) (2.346) 
Mother works 0.762 0.748 0.759 0.770 
 
(0.425) (0.434) (0.427) (0.420) 
Father works 0.937 0.935 0.947 0.930 
 
(0.241) (0.245) (0.222) (0.253) 
Family income 54.235 53.993 54.996 53.764 
 
(50.999) (52.522) (47.656) (52.787) 
GPA 2.899 3.030 2.909 2.843 
 
(0.738) (0.723) (0.752) (0.727) 






Table 7 (contd.): Descriptive Statistics 
       All Grades 7-8 Grades 9-10 Grades 11-12 
 
Mean Mean Mean Mean 
 (Std. Dev.) (Std. Dev.) (Std. Dev.) (Std. Dev.) 
Skips school 1.344 0.151 0.863 2.132 
 
(5.443) (0.653) (4.596) (6.726) 
Grade repeated 0.165 0.065 0.145 0.216 
 
(0.371) (0.247) (0.352) (0.411) 
Attention problem 1.201 1.043 1.191 1.265 
 
(0.963) (0.888) (0.974) (0.975) 
Trouble with HW 1.126 0.985 1.106 1.192 
 
(1.033) (0.972) (1.031) (1.050) 
Watch TV 15.002 18.242 15.460 13.484 
 
(14.005) (16.351) (14.114) (12.715) 
Private school 0.100 0.129 0.110 0.081 
 
(0.300) (0.335) (0.313) (0.274) 
Urban 0.243 0.299 0.251 0.217 
 
(0.429) (0.458) (0.433) (0.412) 
Rural 0.232 0.180 0.260 0.230 
 
(0.422) (0.384) (0.439) (0.421) 
West 0.235 0.197 0.186 0.286 
 
(0.424) (0.398) (0.389) (0.452) 
South 0.331 0.388 0.349 0.297 
 
(0.470) (0.487) (0.476) (0.457) 
Northeast 0.148 0.178 0.160 0.129 
 
(0.355) (0.382) (0.366) (0.336) 
Small school 0.900 0.870 0.889 0.918 
 
(0.300) (0.355) (0.313) (0.274) 
Smoke 0.160 0.053 0.157 0.201 
 
(0.367) (0.224) (0.363) (0.401) 
Alcohol 0.377 0.133 0.338 0.494 
 
(0.484) (0.340) (0.473) (0.500) 
Drugs 0.230 0.074 0.196 0.311 
 
(0.420) (0.262) (0.397) (0.463) 
Sex 0.290 0.061 0.208 0.433 
 
(0.453) (0.239) (0.406) (0.495) 
Plays sports 0.507 0.536 0.528 0.481 
 
(0.499) (0.498) (0.499) (0.499) 
Goes to church 0.437 0.522 0.456 0.391 
 
(0.496) (0.499) (0.498) (0.488) 
Health 3.979 3.984 3.978 3.977 
 
(0.867) (0.853) (0.848) (0.887) 
Obese/Overweight 0.248 0.258 0.251 0.241 
 
(0.431) (0.437) (0.434) (0.428) 
Friction among parents 2.810 2.781 2.838 2.800 
 
(0.695) (0.681) (0.690) (0.703) 
Parents' alcohol consumption 1.965 1.978 2.017 1.922 
  (2.052) (1.154) (2.026) (2.311) 
N 9050 1572 3169 4309 
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Table 8: OLS Results for Full Sample - MHI: Waves I & II 
      
 
All 
 MHI - Wave I MHI - Wave II 
Peer Effects 0.021 0.028 
 
(0.016) (0.020) 
Peer support (lack of) 0.040** 0.052** 
 
(0.009) (0.011) 
School support (lack of) 0.152** 0.105** 
 
(0.009) (0.012) 
Parental support (lack of) 0.184** 0.123** 
 
(0.009) (0.011) 
Neighborhood support (lack of) 0.062** 0.044** 
 
(0.009) (0.011) 
1 friend -0.008 -0.083** 
 
(0.029) (0.036) 
More than 1 friend 0.108** 0.067 
 
(0.040) (0.050) 
Age 0.003 0.010 
 
(0.005) (0.007) 
Males` -0.232** -0.219** 
 
(0.017) (0.021) 
Blacks 0.097** 0.074** 
 
(0.026) (0.033) 
Hispanics 0.119** 0.125** 
 
(0.028) (0.035) 
Asians 0.360** 0.348** 
 
(0.034) (0.043) 
Other races -0.111 -0.110 
 
(0.338) (0.419) 
Sibings 0.021** 0.014* 
 
(0.006) (0.007) 
Mother's education -0.019** -0.013** 
 
(0.003) (0.005) 
Mother works 0.027 0.008 
 
(0.019) (0.024) 
Father works 0.040 -0.010 
 
(0.033) (0.041) 
Family income -0.000** -0.000** 
 
(0.000) (0.000) 
GPA -0.031** -0.048** 
 
(0.012) (0.016) 









Table 8 (contd.): OLS Results for Full Sample - MHI: Waves I & II 
      
 
All 
 MHI - Wave I MHI - Wave II 
Grade repeated 0.128** 0.064** 
 
(0.023) (0.029) 
Attention problem 0.120** 0.088** 
 
(0.010) (0.012) 
Trouble with HW 0.074** 0.047** 
 
(0.009) (0.012) 
Watch TV 0.000 0.000 
 
(0.000) (0.000) 
Private school 0.020 0.072* 
 
(0.029) (0.037) 
Urban -0.053** -0.031 
 
(0.021) (0.027) 
Rural -0.030 -0.050* 
 
(0.022) (0.028) 
West 0.097** 0.021 
 
(0.025) (0.032) 
South 0.097** 0.014 
 
(0.022) (0.027) 
Northeast 0.056** 0.013 
 
(0.026) (0.033) 
Smoke 0.027 0.030 
 
(0.025) (0.033) 
Alcohol 0.030 0.017 
 
(0.019) (0.024) 
Drugs 0.067** 0.046 
 
(0.023) (0.030) 
Sex 0.062** 0.049* 
 
(0.021) (0.027) 
Plays sports -0.028* -0.035* 
 
(0.016) (0.021) 
Goes to church 0.004 -0.040* 
 
(0.017) (0.021) 
Health -0.123** -0.096** 
 
(0.009) (0.012) 
Obese/Overweight -0.018 -0.004 
 
(0.019) (0.004) 
Friction among parents 0.009 -0.014 
 
(0.011) (0.014) 
Parents' alcohol consumption -0.003 0.001 
  (0.003) (0.004) 
N 9042 7026 




Table 9: OLS Estimation Results - MHI: Wave I 
                  
  All Grades Grades 7-8 Grades 9-10 Grades 11-12 
Peer Effects 0.021 0.024 0.028 0.029 0.009 0.013 0.025 0.029 
 
(0.016) (0.016) (0.038) (0.038) (0.029) (0.029) (0.023) (0.023) 
Peer support (lack of) 0.040** 0.019* 0.056** 0.026 0.068** 0.048** 0.023 0.008 
 
(0.009) (0.010) (0.019) (0.024) (0.015) (0.017) (0.014) (0.016) 
School support (lack of) 0.152** 0.139** 0.176** 0.214** 0.156** 0.132** 0.146** 0.136** 
 
(0.009) (0.010) (0.021) (0.024) (0.016) (0.017) (0.014) (0.015) 
Parental support (lack of) 0.184** 0.180** 0.191** 0.187** 0.173** 0.177** 0.183** 0.162** 
 
(0.009) (0.010) (0.022) (0.023) (0.016) (0.017) (0.013) (0.016) 
Neighborhood support (lack of) 0.062** 0.048 0.004 -0.001 0.078** 0.057** 0.071** 0.048** 
 



































































































































































    (0.009)   (0.024)   (0.016)   (0.013) 
N 9042 9042 1569 1569 3166 3166 4307 4307 
** indicates significance at 5% level, * indicates significance at 10% level 
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Table 10: OLS Estimation Results - MHI: Wave II 
                  
  All Grades Grades 7-8 Grades 9-10 Grades 11-12 
Peer Effects 0.028 0.030 0.061 0.067 0.026 0.030 0.031 0.029 
 
(0.020) (0.020) (0.048) (0.048) (0.036) (0.035) (0.029) (0.029) 
Peer support (lack of) 0.052** 0.041** 0.043* 0.028 0.051** 0.037* 0.071** 0.075** 
 
(0.011) (0.013) (0.024) (0.030) (0.019) (0.021) (0.018) (0.021) 
School support (lack of) 0.105** 0.100** 0.108** 0.160** 0.120** 0.111** 0.098** 0.105** 
 
(0.012) (0.012) (0.026) (0.030) (0.020) (0.020) (0.019) (0.020) 
Parental support (lack of) 0.123** 0.126** 0.154** 0.149** 0.149** 0.154** 0.083** 0.053** 
 
(0.011) (0.013) (0.028) (0.029) (0.019) (0.021) (0.017) (0.021) 
Neighborhood support (lack of) 0.044** 0.035** -0.026 -0.038 0.062** 0.040** 0.047** 0.039* 
 



































































































































































    (0.011)   (0.031)   (0.020)   (0.017) 
N 7026 7026 1362 1362 2725 2725 2939 2939 
** indicates significance at 5% level, * indicates significance at 10% level 
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Table 11: IV Estimation Results - MHI: Waves I & II 
                  
 
All Grades Grades 7-8 Grades 9-10 Grades 11-12 
  Wave I Wave II Wave I Wave II Wave I Wave II Wave I Wave II 
Peer Effects 0.329 0.189 -0.243 1.759 0.403 -0.034 0.376 0.267 
 
(0.517) (0.489) (0.295) (1.369) (0.341) (0.317) (0.341) (0.491) 
Peer support (lack of) -0.029 0.019 -0.026 -0.097 -0.034 0.024 -0.064* 0.015 
 
(0.022) (0.024) (0.045) (0.162) (0.040) (0.042) (0.036) (0.042) 
School support (lack of) 0.139** 0.091** 0.123** 0.057 0.246** 0.180** 0.091** 0.009 
 
(0.021) (0.027) (0.052) (0.137) (0.046) (0.046) (0.033) (0.044) 
Parental support (lack of) 0.221** 0.119** 0.250** 0.094 0.233** 0.140** 0.226** 0.059 
 
(0.029) (0.040) (0.051) (0.178) (0.034) (0.039) (0.033) (0.062) 
Neighborhood support (lack of) -0.008 0.007 -0.029 -0.086 -0.115** 0.001 0.090** 0.111** 
 
(0.027) (0.026) (0.042) (0.135) (0.054) (0.057) (0.031) (0.037) 
                  
N 2062 1656 315 279 750 666 997 711 
         Sargan statistic 0.087 0.546 0.359 0.000 0.043 0.693 0.775 0.857 
(p-value) (0.768) (0.459) (0.548) 0.990 (0.836) (0.405) (0.378) (0.354) 





For both essays in my dissertation analyzing adolescent behavior and outcomes, I 
have used data from Add Health which is a longitudinal survey of a nationally 
representative sample of young adults. Because of the longitudinal nature and 
comprehensiveness of the data set, I have been able to take a dynamic look at the lives of 
these adolescents and have been able to consider multiple categories of outcomes. 
In the first essay, I have analyzed the effects of a change in family structure on 
academic, employment, risk behavioral, and health outcomes of adolescents in the short-, 
medium-, and long-terms. My results indicate that adolescents who experienced a 
disruption in parental co-habitation (change from living with both parents to just one) 
over a period of one year, are more likely to perform worse academically in terms of 
overall high school grade point average, on-time high school graduation, college 
attendance and obtaining a college degree in the medium and long runs, and are more 
likely to smoke in the long run. However, none of the short-term outcomes (following 
one year after the change in family structure) are affected. My results imply the 
importance of parental decisions in predicting future outcomes of their children that may 
persist even in the long run. If parental separation is caused due to divorce, my results 
have important implications for policy makers while designing divorce laws. 
In my second essay, I have analyzed peer effects and effects of lack of support 
from peers, schools, parents, and neighborhoods on adolescent mental well-being, 
contemporaneously and a year after the first survey. Furthermore, I also stratify my 
analysis for different grade levels so as to test whether peer groups and support groups 
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are more important during early adolescence or late adolescence. My results indicate that 
parental support and school support are indeed important for adolescent mental health. 
Moreover, they are more effective for early adolescence than late adolescence and also 
persist over a period of one year. However, peer groups, peer support and neighborhood 
support in general have no significant effect on adolescent mental health. My results have 
important implications for health services related policies in middle and high schools, and 
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Appendix A: Mental Health Index and Social Network Groups 
     
            A. Mental Health Index 
(MHI) 
         
            How often was each of the following things true during the past week? 
    0 (never or rarely), 1 (sometimes), 2 (a lot of the time), 3 (most of the time or all of the time) 
   
            1. You were bothered by things that usually don't bother you. 
      2. You didn't feel like eating, your appetite was 
poor. 
       3. You felt that you could not shake off the blues, even with help from your family and your friends. 
  4. You felt that you were just as good as other people. (Reverse coded) 
     5. You had trouble keeping your mind on what you were 
doing. 
      6. You felt depressed. 
         7. You felt that you were too tired to do things. 
       8. You felth hopeful about the future. (Reverse coded) 
      9. You thought your life had been a failure. 
       10. You felt 
fearful. 
          11. You were happy. (Reverse coded) 
        12. You talked less than 
usual. 
         13. You felt 
lonely. 
          15. People were unfriendly to you. 
        15. You enjoyed life. (Reverse coded) 
        16. You felt sad. 
          17. You felt that people disliked you. 
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18. It was hard to get started doing 
things. 
        19. You felt life was not worth living. 
        
            Factor analysis on the above 19 items to construct "MHI" 
      
            
            B. Peer Support Index (lack 
of) 
         
            How much do you feel that your friends care about you?  
      1 (not at all), 2 (very little), 3 (somewhat), 4 (quite a bit), 5 (very much) 
     (Reverse coded) 
          
            
            C. School Support Index (lack of) 
        
            How much do you agree or disagree with the following statements: 
     1 (strongly agree), 2 (agree), 3 (neither agree nor disagree), 4 (disagree), 5 (strongly disagree) 
   
            1. You feel close to people at your 
school. 
        2. You feel like you are a part of your school. 
       3. Students at your school are prejudiced. (Reverse coded) 
      4. You are happy to be at your school. 
        5. The teachers at your school treats students fairly. 
       6. You feel safe in your 
school. 
         
            Factor analysis on the above 6 items to construct "School" 
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            D. Parental Support Index (lack of) 
        
            Please tell me whether you agree or disagree with the following statements: 
    1 (strongly agree), 2 (agree), 3 (neither agree nor disagree), 4 (disagree), 5 (strongly disagree) 
   
            1. Most of the time, your mother is warm and loving toward 
you. 
      2. Your mother encourages you to be independent. 
       3. When you do something wrong that is important, your mother talks about it with you and helps you understand why it is 
wrong. 
4. You are satisfied with the way your mother and you communicate with each 
other. 
    5. Overall, you are satisfied with your relationship with your mother. 
     
            Factor analysis on the above 5 items to construct maternal support 
     
            Please tell me whether you agree or disagree with the following statements: 
    1 (strongly agree), 2 (agree), 3 (neither agree nor disagree), 4 (disagree), 5 (strongly disagree) 
   
            1. Most of the time, your father is warm and loving toward 
you. 
      2. You are satisfied with the way your father and you communicate with each other. 
    3. Overall, you are satisfied with your relationship with your father. 
     
            Factor analysis on the above 3 items to construct paternal support 
     "Parents" constructed as an average of maternal and patternal support indices 
    
            
            
76 
 
E. Neighborhood Support Index (lack 
of) 
        
            I am now going to ask you questions about your neighborhood. 
     1 (not at all), 2 (very little), 3 (somewhat), 4 (quite a bit), 5 (very much) 
     
            1. On the whole, how happy are you with living in your neighborhood? (Reverse coded) 
   2. If, for any reason, you had to move from here to some other neighborhood, how happy or unhappy would you be? 
 
            Indicate whether each of the following statements is true for you. 
     1 (true), 0 (false) 
          3. People in this neighborhood look out for each other. (Reverse coded) 
     4. Do you usually feel safe in your neighborhood? (Reverse coded) 
     
            Factor analysis on the above 4 items to construct "Neighborhood"  










Appendix B: Variable Definitions 
       
         Dependent Variables Definitions 
       MHI (Waves (I & II) Mental Health Index: Factor analysis of answers to the 19 out of 20 items (each ranges between 0 to 3)  
 
 
asked in the CES-D scale. Postive items reverse coded - 0: excellent mental health, …, 3: very poor mental health 
Independent Variables 
        No friend Dummy variable indicating no friend was nominated (omitted category) 
    
1 friend 
Dummy variable indicating 1 friend was 
nominated 
      More than 1 friend Dummy variable indicating more than one friend was nominated 
    Age Age in Wave I 
       Males Dummy variable indicating males 
       Blacks Dummy variable indicating Blacks 
       Asians Dummy variable indicating Asians 
       Hispanics Dummy variable indicating Hispanics 
       Other races Dummy variable indicating other races 
       Siblings No. of siblings 
       Mother's education Mother's education level 
       Mother works Whether mother works full time 
       Father works Whether father works full time 
       Family income Total family income before taxes (in thousands) 
      GPA Average of student's self reported grades in math and english/language classes 
   Skipped school How many times skipped school without excuse 
      Grade repeated Ever repeated a grade 
       Attention problem In current school year, how many times had problems paying attention in school 
   
 
(0: never, …, 4: everyday) 
       Trouble with HW During last school year, how often had trouble getting homework done 
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Watch TV how many hours a week, watch TV (between 0 and 99 hours) 
     Private Dummy variable indicating private school 
      
Urban 
Dummy variable indicating whether school is in urban 
location 
     
Rural 
Dummy variable indicating whether school is in rural 
location 
     West Dummy variable indicating whether school is in the West 
     South Dummy variable indicating whether school is in the South 
     
Northeast 
Dummy variable indicating whether school is in the 
Northeast 
     
Small school 
Dummy variable indicating whether school is 
small 
      
Large school 
Dummy variable indicating whether school is 
large 
      Smoke Whether smoked everyday for 30 days 
       Alcohol Whether consumed alcohol when not with parents/adults from family, ever 
   Drugs Whether use drugs (marijuana or cocaine), ever 
      Sex Whether engaged in sexual activites, ever 
      Play sports Whether participates in school sports 
       Goes to church Whether went to church at least once a week in the last 12 months 
    Health Health in general (1: poor, …, 5: excellent) 
      Obese/Overweight BMI greater than equal to the 95th percentile for obese and between 85th and 95th percentile for overweight 
 
Dummy variable indicating whether a person is either obese or overweight 
   Friction among parents How much parents argue or fight with each other (1: not at all, …, 4: a lot) 
   Parents' alcohol consumption On a scale of 1 to 6 (1: never, …, 6: nearly everyday), how often does either parent consume alcohol 
  
 
 
